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Just ten years to-day since ENGINEERING 
News was issued as a weekly! A weakly 
stripling it was, with but very little of the 
sources of strength necessary to vigorous 
newspaper existence—subscribers and adver- 
tisers. It has, nevertheless, weathered the 
storms thus far, and enters its second decade 
a tolerably strong and prosperous journal. 
The six pages of text have expanded to six- 
teen, and the two pages of advertisements in 
an equal ratio. Inthe time covered we have 
preserved the best reccrd of engineering 
events in America that is in existence; the 
business of contracting has been largely in- 
fluenced by the publicity of proposals for con- 
tract work introduced by us; we have revo- 
lutionized our water-works interests, redu- 
cing to a fairly complete system the col- 
lection of news, data, and statistics thereof, so 
as to be readily available to all interested par- 
ties; in railway building intelligence, less than 
two papers in the country can show a@ better 
record, and in canals, highways, bridges, tun- 
nels, and general engineering and contracting 
news, there is not a single class journal in 
America that can at all compare with Enar- 
NEERING NEws. 


We extend to all our friends—and they 
count up into the thousands—a hearty New 
Year’s greeting and a sincere hope that they 
will all meet with us for many anniversaries 


of the day. We believe that we are on the’ 


threshold of a prospervus business term, for 
how many or how few, years we cannot even 
conjecture, but while it lasts we feel certain 
that the engineers and contractors of America 
will enjoy a large measure of the general ben- 
efits. No classesjof men deserve the substan- 
tialities of life more than these named. They 
are the improvers of this great globe on which 
“‘we live, and move and have our being;’’ 
their talents and labor are given to bettering 
the conditions of life everywhere ; and it is to 
them that much of the genuine comfort of liv- 
ing is due. They tear down only to rebuild to 
better advantage; they are producers in an 
eminent degree. All honor then to the many 
engineers and their executive coadjutors who 
in a short half century have so materially as- 
sisted in bringing this fair Continent to its 
present advanced position among the fore- 
most countries of the globe. 





The most enterprising body of civil engi- 
neers and contractors in the world can well 
afford to sustain the best journal that can be 
produced, to advocate their interests, collect 
hews specially for them, and post them 


AND 


promptly on the latest improvements in engi- 
neering construction. Itis our belief in this 
statement that encourages us to persevere 
in the programme we laid out years ago. 
We need only point to the development of ten 
years past, to convince our readers of the 
earnestness of our intentions to produce an 
engineering journal which will acknowledge 
no superior the world over. We will make 
u greater advance this year than ever before 
and we feel quite certain that not one of our 
subscribers will have reason to regret his in- 
vestment. 


A thoroughly efficient journal, no matter of 
what class, demands an expensive organiza- 
tion to keep it up to standard excellence. 
Ten years ago, the writer and one assistant 
with four compositors, were all-sufficient to 
take care of each week’s issue. To-dav, there 
are fully twenty-five people on our salary 
list, and specially prepared articles, desirable 
for our columns, are reasonably certain to 
find us a purchaser. Our schemes of improye- 
ment are limited only by the expense. It is 
then a necessity in attaining to a high grade 
engineering journal that it be liberally sup- 
ported by the classes to whom it is specially 
addressed. Where clubs of ten to thirty or 
forty engineers read the single exchange 
copy that goes to their association reading 
room, and when all the contractors of a town 
or small city read the copy taken by the city 
engineer, whose assistants also read it, there 
is not much of a margin of encouragement for 
the publisher. We know such cases to actu- 
ally exist. The actual circulation in such 
cases is not a correct index to the advertisers 
who get the benefit ofa very much greater 
reading circulation. 





We hope the volumes of this year will cor- 
rect this state of things to someextent. The 
one series of papers on Municipal Engineering 
we expect will prove of such interest, that 
engineers will want to own them, and hence 
become subscribers instead of poachers on 
others liberality. We urge also on our sub- 
scribers the loss to themselves by lending 
their papers. If there were no subscribers 
there would be no paper, and the more sub- 
scribers the more advertisers, and the better 
the journal itself. We hope to have the ear- 
nest co-operation of our present subscribers 
in increasing their numbers this year. 





We have been so fully engaged inthe work 
of the past few weeks, that we have much yet 


todo. Ina couple of weeks we will get into~ 


full working trim, and ifthere are any im- 
patient and dissatisfied advertisers or sub- 
scribers we must ask them to possess their 
souls in patience a while longer. 
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Irrigation Ditches in the U. 8. 


According to the report of the tenth Census 
of the U.S. there are at present 10,000 miles of 
ditches used for mining and manufacturing 
purposes in the U.S., which with their flumes, 
pipe-lines, reservoirs, ete., represent an in- 
vestment of $27,000,000, exclusive of purchase 
of water right. 
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Alabama........-..- 1 1 600 -- 
Arizona ....-5 sees 8 19 1 637 85,680 
California ......*** 65 1707 83 «387,248 = 152,700 
Colorado, .........«+ “ 58.75 $ 8,424 600 
RE ee 61.75 & | 145,360 2,000 
COOKER s00c ce scours x 140,25 7 12.490 §=.20, 660 
ON sctagave anne 17 286 11 | 29,487 876 
Montana............ 11 16050 9 42,628 1,700 
Oregon......-- otees es 56 615.25 54 89,047 2.400 
Total...... eoeees 175 = - 3949.50 173 | 715,921 266,816 


California contains by far the most exten- 
sive system of artitic ial water channels in the 
U.S., including 4, of the total length of ditch 
oe ‘in the whole country. The relative im- 
portance of the California ditch lines is, how- 
ever, inadequately represented b the mere 
standard of length: their other dininaalene. 
capacity, more costly construction and ece- 
nomic bearing placing them still higher in 
rank. Since the beginning of hydraulic min- 
ing an immense amount of ditching has been 
done. 1,000 miles of now idle and useless 
ditches were built in camps, now long since 
deserted, and in localities where placer min- 
ing is still profitably srassbuned, are also 
many idle ditches, which have been sup- 
planted by new and larger ones with higher 
grades. In Boise Basin, Idaho, it is estimated 
there are no less than 800 miles of old aban- 
doned ditch lines, costing $85,000, and more 
than double the length of those now in opera- 
tion. Many such cases exist in California 
also. Some idea of the magnitude of the 
water interest in the U. 8. may be gained from 
the following exhibit: 


Total length of ditch lines, miles 10,783 
* ditches proper, my 10,183 

- “ flames Pe 450 

pipes > 150 


Greatest ¢ lenath of miles under 


one ownership 290 
Average leosth of California 

Gite MMOS ..--cccececsecerccece - 12.5 
Maximum capacity of ditch 

LIMGB, «--- eecsecsee eens giles. per 24 hrs. 7.560 milis 


Total cost of plant, including 
reservoirs, ete., and exclusive 
of cost of water-rights.......-. 


$27 056,942.11 
Average cost of mile, including 


reservoirs of lines reported.. $3,800 00 
Average cost of one mile of all 

lines. $2,509.22 
Highest cost ‘of plant. reported 

under one ownership-.....- $2,100,000 


Nominal eapital stock of thir- 
teen corporations, exelusive 
of mining companies, owning 
GIOTEOE ibs ie ticnkdedasnsetes 

Working capital of twenty- 
en SE a 

Total annual expense of main- 
WIE abe daus Rossecdacecesses $827 ,2°0.41 


$38 806.000 


$1,451 300.00 


Annual cost of repairs......-.-- $200,288.66 
Annual cost of operation, ex- 

clusive of repairs. .....-..-.... $626,901.75 
Average length of season of 

lines reported .........+esece+s 211 days 
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The New York District Railway. 


The New York District Railway Company 
has just been organized under laws of the 
State of New York to construct a system of 
subway railways inthe City of New York. Ac- 
cording to the proposed plan it will run from 
Bowling Green up Broadway to Madison 
Square where it will fork, one branch passing 
up Broadway to the west side of Ninth avenue 
und stopping there for the present, while the 
other branch, or the east division, will go by 
way of Madison avenue to and under the 
Harlem river to Mott Haven, at which latter 
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Plate I.—N. Y. District Railway; 


point it will afford ready access to about all of 
the steam railway lines diverging from the 
city. 

Plate I shows a cross-section of the pro- 
posed subway ; the end aimed at in this design 
being a roadway with four tracks of standard 
gauge—two inside for express or through 
trains, and the two outer lines of rails for 
way traffic;—continuous galleries on either 
side for water, gas, steam and pneumatic 
pipes, all electric cables and wires now in the 
street, and a provision for the sewers on the 
line; the entire structure to be confined to 
the space between the curblines, so that the 
existing private rights in vaults, etc., under 
the sidewalks, will not be disturbed. 

The method of construction is further de- 
seribed as follows: Street excavation effected 
in sections, the length of which will be gov- 
erned by the demands of traffic, a moveable 
bridge being used to maintain such traffic un- 
obstructed. In the typical cross-section, Plate 
I, the base of the roadway is a bed of concrete 
about 2 feet thick, covered with Trinidad as- 
phalte; upon this on a line with the present 
curbs will be erected a stout external vault- 
wall (B), leaving the entire area under the side 
walks undisturbed. This wall will be fitted 


BROADWAY DIVISION. 
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with suitable openings for all house connec- 
tions with water, gas, electric, steam or sew- 
erage systems, with the pipe galleries C, D. 
Access to these pipe-galleries are provided at 
stations and termini; they will be abundantly 
large, so that all workmen required can 
have access to the fixtures for repairs or ex- 
tensions. 

The street roadway will be supported on 
wrought-iron posts (E E.) and cross-girders 
(I I), as shown; the posts resting on a contin- 
uous granite base, and being 4 feet apart 
longitudinally. To deaden the noise, and for 
purposes of general safety to passengers, the 
spaces between these iron posts are to be filled 
by panels composed of a net-work of steel 
wires interlaced with flax or vegetable fibre 


THE NEW-YORK DISTRICT RAILWAY. 
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and an oil compound, and the whole pressed 
into a solid panel by hydraulic pressure. 
These continuous longitudinal partition walls 
will answer an excellent purpose in the better 
ventilation of the subway besides deadening 
the noise that would certainly follow the 
rapid passage of railway trains between me- 
tallic walls. ‘The buckle-plates resting on the 
cross-girders are to be of steel, and they will 
be covered by about 2 inches of Trinidad as- 
phalte, as a protection against chemical con- 
tact and dampness, and then by 6 inches of 
concrete, which will in turn support the 
street-paving. 

Electric power is to be depended upon as a 
motor for trains; and, as the cars will ap- 
proximate closely in section to the tunnel 
area in each sub-division, it is expected that 
when in rapid motion they will act as loose 
pistons and establish an efficient ventilating 
current. 

The excavation required for the railway is 
35 feet wide by 16 feet deep, and the pipe- 
galleries will require an additional width on 
either side of 4 feet 6inches by 16 feet deep. 
The nearest rail to existing buildings is 244 
feet, and the excavation is above the ‘‘ thrust- 
line”’ of the shallowest foundations on the 
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route. The cars themselves will also be made 
of the same “ Ferflax,’’ or steel wire and fibre 
compound described for use in the partition- 
walls, bolted upon strong steel frames. Cars 
so constructed can not break to pieces under 
any conceivable usage, nor can they leave the 
rail under the intended arrangements. 

Plates II and III show the general design 
for stations; the first providing for a widening 
of the road-bed at such points and access from 
above to all or any track. The second shows 
a plan proposed where the narrowness of the 
streets will not permit such a disposition of 
the rails; here the express trains are taken 
through on the regular grade while the side 
tracks are depressed at stations so that pas- 
sengers enter on a different level. 
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PATENTED MARCH 17,1885, 
APRIL 28,1885. 
OCTOBER 13, 1885. 
OCTOBER 27,1885, 


General Cross-Section. 


Plate IV is an enlarged view of the pipe gal- 
leries. In this arrangement the electric-light- 
ing wires are placed so as to pass just under 
the steel buckle-plates,as far removed as pos- 
sible from the other electric wires which oc- 
cupy the upper division. Inthe centre space 
is carried the steam heating pipe encased and 
packed as shown, and under this is the gas- 
main. Water-pipes: and a sewer-pipe are 
shown in the lowermost division. As the base 
of the outer partition-wall of the roadway is a 
continuous line of granite blocks of consider- 
able height it forms with the base of the 
vault-wall an open channel-way to carry off 
water or sewage in case of any break in the 
mains until such breaks are repaired. 

These plans have been examined and pro- 
nounced correct in theory and as having a 
great excess of strength by the following 
well-known engineers among others :—Messrs. 
C. C. Martin, Alfred P. Boller and A. Bonzano. 
Builders of experience also certify that they 
can see no danger to the stability of build- 
ings on the street while the road is under con- 
struction. 

The following is a Kst of the Directors :— 
Chas. Spear, 8S. B. Eaton, J. Coleman Drayton, 
R. W. Stevenson, Wm. A. Street, J. Ogden 


™ 
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Hoffman, Adolp Ladenburg, G. Renault, Jos. 
Low Blackwell, David Paton, W. Barclay 
Parsons, Jr., L. W. Winchester and Geo. B. 
Post, In addition to these names the follow- 
ing gentlemen appear among the incorpora- 
tors:—Wm. Post, Geo. P. Slade, Newton 8. 
Finney, Edward P. Beach, Oliver K. King, Sir 
Roderic W. Cameron, C. Francis Bates, John 
H. Davis, Calvin Goddard, M. W. Cooper, Geo. 
F. Seward and Victor E. Burke. W. Barclay 
Parsons, Jr.,is the engineer-in-charge. 

The estimate of cost has not been made 
public in its details; but a sum of $3,000,000 
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nomy in fuel consumption not often reached 
to-day; but they did it with an expenditure of 
both time and money, that brings the balance 
far down on thg other side and makes the 
whole an example of wastefulness instead of 
economy. It must not. be thought, however, 
that these early engineers had no principle of 
guidance more scientific than the old saw 
above referred to. They understood well the 
theoretical requirements for a high evapora- 
tive duty, and in the construction of these 
Cornish furnaces and boilers, probably stated 
them about as follows: 1. Admit no more air 
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means and ends, as the majority of mankind 
are prone to do. Thus, because the require- 
ments for boiler efficiency are the same now 
as forty years ago, many steam users think 
that a high efficiency cannot be attained 
except by the methods in vogue at that time. 
They suppose economy to vary inversely with 
the rate of combustion upon the grate, that 
the best way to save coal is to invest their 
money in unlimited heating surfaee, and that 
anything in the shape of a blower or blast 
pipe is as contrary to fuel economy as vice is 
to virtue. A good example of this prevalent 
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Plate II.—N. Y. District Railway; Station on a broad street. 


per mile is figured as sufficient to cover all 
expenses, including the entire renewal of the 
water, gas and sewerage systems effected and 
an entirely new street pavement and the 
dumping into the Bay ofall refuse excavation. 
This sum is considered, however, as a maxi- 
mum hardly to be reached, for it does not 
allow fora return from old material that is 
marketable and the fact that much if not all 
of the earth excavated can be sold again for 
filling purposes. 
Sanne cree 


The Forced Draught and Boiler Economy. 





Written for ENGINEERING NEws. 
BY CHAS, W. BAKER, UNIVERSITY OF VERMONT. 





Two score years ago, the maximum af econ- 
omy in steam engineering was the Cornish 
boiler and pumping engine; a type of ma- 
chinery which, from its massiveness and slow 
movement, was more akin to the spirit of the 
eighteenth than the nineteenth century. It is 
true, indeed, that the designers of these ma- 
chines, working on the time honored maxim 
that “ haste makes waste,” achieved an eco- 


to the furnace than is necessary. 2. Secure 
complete combustion by a hot furnace. 3. 
Extract as much heat as possible from the 
gases of combustion. 4. Protect boiler and 
furnace from external radiation. The first of 
these essentials they obtained by throttling 
the air supply with numerous dampers; the 
second, by making the furnace of firebrick; 
the third by a slow movement of the products 
of combustion, which the limited air supply 
and large area of heating surface combined to 
bring about; finally they secured the fourth 
by giving to boiler and furnace a thick jacket 
of brick. 


There is an old and wise proverb which 
states a general principle by means of the 
pithy assertion that, ‘‘there are more ways 
than one to kill a cat.’”’ The application of 
this in the present case is, that while the 
theoretical requirements of these early de- 
signers were faultless and their means of se- 
curing them effectual, yet other means of se- 
curing them may be more effectual and far 
better suited to the practice of the present 
day. Nowin mechanics as in morals, it is al- 
ways productive of error when people confuse 
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opinion was recently expressed by an un- 
scientific friend of mine, to whom I explained 
the working of the locomotive blast nozzle 
and the intense combustion secured thereby. 
““Why,” said he, “I should’nt think they 
could utilize more than a hundredth part of 
the heat.”’ 


However valuable public opinion may be in 
politics, it is a factor of little worth in deter- 
mining scientific truths; and in our study 
of the merits and demerits of the forced 
draught, we must not be biased in our judg- 
ments by the fact that people in general (and, 
[ had almost said, engineers in general) know 
little about it, care less, and consider it, if 
they consider it at all, of small importance 
and value. 


In studying the forced draught, let us see 
first to what extent and with what success it 
is in use; and then see in what ways it is theo- 
retically efficient. As we turn to the prac- 
tical side of the question, we are met at the 
outset by one acknowledged fact. Since the 
time when a fortunate inventor turned the ex- 
haust pipe of the locomotive into its smoke- 
stack and found that he had thus quadrupled 
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the strength of his iron steed, it has been 
pretty well understood that where compact- 
ness and lightness were necessities, the 
forced draught was a valuable means of at- 
taining them. Indeed, it is not too much to 
say that without this agent the great railroad 
system of the present day would have been an 
utter impossibility. But, while it is generally 
known that the locomotive boiler gives us 
great power in a small space, few believe that 
it isan economical generator of steam, and 
most people, as already said, suppose it 
to be exceedingly wasteful. Even Forney, in 
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tionary boiler and about this is the atmo- 
sphere of a hot boiler room. Part of the loco- 
motive boiler is covered with a thin lagging, 
and it is exposed to cold, wind, rain and snow. 
Add to this the facts that the locomotive 
boiler carries a considerably higher pressure 
than the other and loses more or less solid 
fuel through the violence of the blast, and it 
will be readily perceived how good grounds 
one has for doubting its efficiency. But, not- 
withstanding all this, while it may not be pos- 
sible for the locomotive boiler hampered by 
these circumstances to make as high a record 


will you Anda chapter, page or section con- 
cerning it. Perchance, however, you may 
find some casual allusion to the effect that, 
** A slow combustion is found by experiment 
to give the best results as regards economy of 
fuel; ’’ or notice some unconscious expression 
that tells us that the author had never thought 
it worth while to examine the effect of 
draught intensity and consequently share 
the common belief concerning it. Recent 
writers, however, have evidently heard of 
such a thing as the substitution of a fan for 
a chimney; but, while they concede its ad- 
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Plate ITI.—-N. Y. District Railway; Station on narrow street, 


his ‘‘ Catechism of the Locomotive,”’ says: 


‘*So rapid is the movement of the products 
of combustion, (in locomotives) that a smaller 
proportion of the heat is imparted tothe water 
contained in the boiler, and consequently a 
less amount of water is evaporated in propor- 
tion to any given amount of fuel, than in 
boilers in which combustion is less violent.’ 
That this should be the case seems not improb- 
able, when we compare the conditions of 
working in the average locomotive boiler with 
those that obtain in theaverage factory boiler. 
The gases of combustion pass into the smoke- 
stack of the former at a temperature higher 
by two hundred degrees than in the chimney 
of the latter. The factory boiler generates a 
reasonably constant amount of steam during 
working hours. The locomotive stops here 
two minutes, there fifteen; now fire, boiler, 
and engine are pushed to their utmost in as- 
cending a steep grade, and then the train de- 
seends an incline by its own momentum. 
Again a heayy brick wall surrounds the sta- 


as has been attained by stationary boilers in 
competitive tests, Ido claim that the evapo- 
rative efficiency of the average locomotive 
boiler is probably equal to that of the average 
stationary or marine boiler; and, further, that 
it is the forced draught whose effect neutral- 
izes the above unfavorable conditions and 
makes the locomotive boiler an economical 
generator of steam. How and why it does 
this, I will endeavor to shew later on. 

Leaving now the locomotive, we find that 
the forced draught has been tested to some 
extent in marine engineering, especially in the 
equipment of the torpedo boats. Although 
other reasons than economy have caused 
its introduction, and few tests of its effect on 
fuel consumption have been made, I believe 
thatit has been found to be generally very 
economical. 

Having seen then the record of the forced 
draught in practice, let us see what the books 
say about it. Do notlook for it in the in- 
dexes, however; you will not find it there, nor 
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vantage in ‘“‘ keeping dimensions within mod- 
erate limits,’ they have little to say of its ef- 
fect on economy and seem to consider it about 
neutral. In short, few, if any, prominent 
engineers have as yet declared the forced 
draught to be a great benefit in the attainment 
of higher efficiency. 

Failing, thus, to find positive statements or 
theories, letus theorize for ourselves. Let us 
see what the requirements are for maximum 
efficiency in a steam generating plant; and 
see how each of these requirements may be 
properly and cconomically obtained by 
means of the forced draught. 

The first essential we will consider is a com- 
plete combustion of the fuel, and this can 
only be attained by three subordinate condi- 
tions; the maintenance of an igniting temper- 
ature, a right mixture of air and fuel, timeand 
space, for chemical combination. In all parts 
of a properly designed forced® draught fur- 
nace, the temperature is much -higher than in 
the ordinary furnace ; and it is impossible for 
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Plate IV.—N, Y. District Railway; Pipe-gallery. 


any gas to leave the furnace without having 
been raised to a temperature sufficient to 
ignite it. Now supposing a proper supply of 
alr, which it is certainly the work of a forced 
draught to effect, and it is evident that no 
fuel can leave the furnace unburnt, if time has 
been allowed for e¢ombination. The oppo- 
nents of forced draught hold, very naturally, 
that it does not allow time enough for com- 
bustion, before the air and gas are rushed 
into the tubes and cooled below the igniting 
temperature. How then can the time ordi- 
narily necessary for combustion be reduced? 
It is the time necessary for the air and gas to 
diffuse and unite atom with atom. Hence the 


thorough mixture of air and fuel will bea long 
step in lessening the necessary time, and the 
high temperature of the furnace, causing dif- 
fusion and combination to proceed with great 
rapidity, will give a still further reduction. 
We may conclude then, that, as regards the 
combustion of the gaseous part of the fuel, 
the forced blast does allow sufficient time for 
combustion; and as for the formation of 
smoke and carbon monoxide, it is well known 
that they tend to form under limited air 
supply, and at a low rather than a high tem- 
perature. 

The next essential we would consider is 
minimum excess of air supply. The forced 


draught secures this essential by means of 
the high temperature of the furnace. For, 
suppose bituminous coal to be used, then we 
have a body of fuel on the grates so highly 
heated that the amount of combustion de- 
pends on the amount of air admitted. We 
have also a gas constantly generating at a 
rate proportional to the temperature of the 
furnace ; but as we well know the temperature 
of the furnace depends on the rate of air 
supply. Hence as the rate of air supply and 
gas generation vary together, we may reason- 
ably conclude that the air excess isno greater 
than in the natural draught, and is probably 
much less. In corroboration I could quote 
the opinions of several engineers who give 
the air excess in the locomotive as half that 
of the chimney draught. 

As the third essential of maximum economy, 
1 would say that the gases of combustion 
should pass into the chimney at the iowest 
possible temperature. The Cornwall designers 
accomplished this, as we have seen, by giving 
the flue gases plenty of time to transmit their 
heat to the boiler. In the locomotive it is at- 
tained in part by a small diameter of tubes. 
But inthe forced draught in general much 
better results are possible in this direction, 
than with the ordinary draught. The tem- 
perature of the discharging gases with the 
latter must not fall too low, or the chimney 
will not draw. Also, as the strength of the 
draught is limited and variable, the flue gases 
cannot be diverted from a direct course be- 
yond a certain point. 

In the forced draught, on the contrary, the 
designer can send the products of combustion 
through winding and contracted passages in 
any direction he pleases; can utilize them to 
heat feed water, air supply, or for whatever 
else is wished, and finally discharge them at 
a temperature but little exceeding that of the 
externalair. Now, in fuels containing much 
hydro-carbon, and in any case from the mois- 
ture in the air supply, the flue gases contain 
a good deal of watery vapor. When the flue 
gases are cooled to a temperature below 212’, 
this vapor is condensed, and we save the 
latent heat contained therein. 

Again, where cooling is carried to this ex- 
tent little pains need be taken to avoid an ex- 
cess of air supply, and what was named as the 
second essential becomes no longer necessary. 
From this it follows that where smoke pre- 
vention is desired, the large excess of air 
which it generally requires will no longer de- 
tract from the efficiency of boiler and fur- 
nace; and further, smoke being avoided, the 
heating surface will no longer have its effi- 
ciency impaired by the deposition of soot. 

The fourth and last essential is that we avoid 
as far as possible all loss of heat by radiation 
to the external air. To secure a high fur- 
nace temperature and thus the first two essen- 
tials which we named, the stationary furnace 
is generally built of flre brick, and the flues 
are relied on to make the steam. But while 
brick is generally a non-conductor, when ex- 
posed to the temperature of a boiler furnace, 
it transmits considerable heat to the outer air. 
With a forced draught, however, a high tem- 
perature may still be maintained, although 
the walls of the furnace form a part of the 
boiler, as in the locomotive firebox, and thus 
the radiation from the combustion chamber, 
where the heat is most intense, is all utilized. 

But an item of much greater importance 
than this claims our attention. To generate 
the same amount of steam per hour as that 
which the locomotive boiler will furnish, would 
require a battery of from five to twelve or more 
ordinary return tubular boilers, of the same 
size shell as the locomotive boiler, and work- 
ing with ordinary chimney draught. Now 
suppose these boilers set in masonry, and 
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each with its own separate furnace as is usual, 
and compare the surface exposed to external 
radiation with that which a locomotive boiler 
exposes! And, further, compare the expense 
of clothing them with the protection which 
a half or third of that expense would give to 
the single locomotive boiler. It is to this mat- 
ter of external radiation more than to any- 
thing else, that I ascribe the remarkable 
economy of the locomotive boiler under so 
many adverse circumstances. 

We have thus reviewed the requirements 
of fuel economy, and have seen how they 
are met by the fore2d draught; but we have 
said little of its efficiency in reducing other 
items of expense, of its making one square 
foot of heating or grate surface do the work 
of ten by the old method, one furnace and 
boiler do the work of a dozen of the same 
size; of its doing away with chimneys, whose 
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draught varies with wind and weather, of the 
perfect contrel which it gives of the rate of 
combustion and evaporation. These and 
other advantages must be considered in com- 
paring the new system with the old. 

In view of these things, then, we may 
well ask why the forced draught is not in more 
extensive use. I believe it to be because of ig- 
norance of its merits, and a blind adherence 
to former practice. I very much question, in- 
deed, whether there are many mechanical 
eagineers among us who would risk their repu- 
tation by advising forced draught for a pro- 
posed stationary boiler plant. 

Nevertheless, it is in this direction that pro- 
gress lies. We have found already in many 
machines notably the engine piston, that high 
speed means economy, and the steam boiler is 
no exception to this rule. It is true, indeed, 
that it takes more brains to design and man- 
age a plant with forced draught, than with the 
old appliances. A quick-moving machine al- 
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ways requires better and more exact engineer- 
ing and workmanship than a slow one. 

A grate, burning a hundred pounds to the 
square foot per hour, will not stand the neg- 
lect that a five pound per hour will. An air 
pressure of a quarter of a pound to the square 
inch may not be allowed to infringe on the 
fuel, or strike hot boiler plates haphazard. 

We are burning millions of tons of coal every 
year in our furnaces, and every move toward 
economy merits attention. It is time that 
steam users were informed of the advantages 
of the forced draught, and that the engineer- 
ing profession should thoroughly understand 
the remarkable economy that attends its use. 
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Concrete vs. Brickwork, 





During the past few years there has been, and 
now is, an increasing tendency to’substitute, 
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especially in certain classes of construction, 
brickwork by concrete, and the developement 
of this practice has been marked by incidents 
which commonly ensue upon the introduction 
of anew material, or the extended use of one 
already known to the engineer, architect, or 
contractor. Minimum cost, we cannot say 
economy, is eagerly pursued by constructive 
mankind, and might, with a good show of rea- 
son, be added to the list ot extraordinary pop- 
ular delusions. It naturally results that with 
this spirit permeating all our transactions, 
combined with the scarcity of work, competi- 
tion is so strained that starvation prices are 
accepted in preference to closing the building 
yards. Were fair prices obtainable there can 
be no doubt that good work, as good as that 
done in years gone by, would be done; but, 
as matters nowstand, this cannot be expected ; 
a contract once secured the contractor must 
set about to schemea profit out of it. If there 
are sub-contractors to be employed then the 





competition business is again enacted on a 
smaller scale, but with the same outcome. 
Fifty years since there was a proverb to the 
effect that “fools build and wise men buy;”’ 
that, however, will not obtain in our day, and 
especially in the rapidly increasing suburban 
districts where we see so many new houses to 
be let or sold. In nearly all these cases the 
door and cupboard panels shrink from their 
frames, and picture nails may be plucked 
from the walls with the fingers. 

In large engineering works requiring Acts 
of Parliament, the action of the designer is 
frequently hampered by a previous assump- 
tion of the cost of works for the Parliamen- 
tary estimate. An experienced man will, of 
course, design his works before estimating 
their cost, but young engineers who have had 
no practical experience, and try to lead others 
into the idea they have, by the use, of such 
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General Cross-section at Post Office, 


set phrases as “‘looking at the matter practi- 
cally,’ frequently make very crude guesses, 
and subsequently require the engineers to as- 
sist them, who really design their works to 
make the drawings fit their figures. 

Here is an illustration. A wet dock is re- 
quired, and the general dimensions being 
given, is properly designed with a sufficient 
lining of brickwork in hydraulic mortar ona 
bed of good concrete. The estimates having 
been prepared, are found to b2 in excess of 
the Parliamentary estimate. This is not an 
imaginary case, but one that came under our 
notice a number of years since. The paring 
down then commenced. First the brick lin- 
ing was reduced in thickness, and then alto- 
gether dispensed with, leaving at the bottom a 
quite inadequate thickness of concrete, even 
assuming it to be properly made and mixed; 
and the same process was appliéd to the other 
parts of the work. The Bill, however, as was 
anticipated by those employed on the draw- 
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ings, did not long survive its introduction to 
the Parliamentary Committee. 

In view of such proceedings, we have no 
reason for surprise at the fact that dock-works 
sometimes break down, and retaining walls 
fall, or bulge in such a way as to necessitate 
their being shored up with stout timbers—at 
all events, until the earth behind them has 
consolidated. 

In the first place, we should consider what 
are the legitimate uses of concrete and the du- 
ties which it is called upon tosupport, and this 
will require some remarks of a preliminary 
character upon foundations. It is a common 
sense observation that the foundation of any 
building should be of solid and continuous 
structure, practically solid throughout in or- 
der that neither splitting nor unequal settle- 
ment evan occur. Much depends upon the na- 
ture of the soil upon which the work is to be 
raised, and this must be ascertained prior to 
designing the foundation. If the subsoil is 
fairly uniform, comparatively thin fvotings 
may be used,say two layers of sandstone slabs 
six inches thick laid so as to make a good bed, 
and jointed with cement, in order to consoli- 
date the whole, so that it will evenly distri- 
bute the superincumbent load, and sustain the 
pressure in any places where the subsoil gives 
a varied resistance. The materials, however, 
which are best suited to the purpose may not 
always be practically available, much depen- 
ding on locality; thus in Yorkshire, for in- 
stance—a stone country—there is no ‘lifficulty, 
but in the south the use of stone implies great 
expense in carriage. The next best arrange- 
ment, then ifthe work will not afford the stone, 
must be ascertained. Thoroughly sound bricks, 
joined with Portland cement, will form good 
solid blocks, but will necessarily be more ex- 
pensive than concrete, wherefore the latter 
will be most generally adopted, and, when 
properly prepared and carried to a sufficient 
depth to suit the subsoil, will make a strong, 
reliable foundation; but a most important 
point is the choice of ingredients and the mode 
of mixing them. 

There is no lack of experiments upon the 
composition of concrete and its strength, so 
there can be no difficulty in specifying the 
ingredients. but the difficulty is in getting it 
made to specification. We have made very 
good concrete with five and one-half parts of 
clean gravel to one part Barrow lime; but 
with a great many of our small contractors 
and so-called jerry builders, anything that 
will stick together is called concrete. The 
age of cement concrete greatly influences its 
strength, as shown by the following table of 
experiments. The mixture consisted of half 
cement and half ‘thames sand, the results 
being the tensile resistance in pounds per sec- 
tional square inch. The cement weighed 123 
pounds per bushel :— 


Age of Sample. Tensile Strength. 


2B Widks karceece cece caccuccceccctasdawaecses 160 Ib 
SO habs a dee a ican 0 0 0005ec dibetdsds cesce 201 Ib. 
S SOUR s 6666 cdicidepcnes cascavencpegnsveces ces 244 Ib. 
© ROME <0 0c cc cdecocccccccccccccvscecescscoes 284 Ib. 
© GL di hint bk ok din bed tens ¢ <dnwddncndp sss 307 ib. 
BD I alan den. 6 -etincasdeg saapadnepasoes 314 Ib. 
2 VORED ccccs cece cccccecccnesccscscccacescsece 351 Ib. 


The average crushing resistance of Portland 
cement by itself was per sectional square 
inch, as follows:—Three months old, 1.70 
tons; six months old, 2.41 tons; nine months 
old, 3.13 tons. 

There are many different materials suitable 
for concrete, and one or more will be found in 
every part of the country ; but the proportions 
of the ingredients will be varied according to 
their nature and previous experience. In 
order to proceed scientifically in the forma- 
tion of concrete, it is necessary to consider its 
character as a structure. 

In making concrete we are really building 
up a wall, the pebbles or small pieces of 
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broken stone being the material with which 
itis tobe built, and on a smaller scale, cor- 
responding to the stones in rough rubble 
masonry. Regarded inthis lightit is evident 
that the proper quantity of lime to be added, 
in order to forma suitable mortar to unite the 
stones, will be regulated only in relation to 
the quantity and quality of sand contained in 
the ballast. Itis to be observed that upon 
the proportion of the pebbles to the mortar 
the strength and goodness of the con- 
crete materially depend, but this in ordi- 
nary circumstances will not interfere with the 
preparation of the mortar; it is a question to 
be separately considered. On the same prin- 
ciple that in masonry and brickwork the 
thinner the joint the better will be the work, 
it follows that to obtain the best kind of con- 
crete we require only sufficient mortar ele- 
ments to properly unite the pebbles or broken 
stones. 

Dorking stone lime of average quality will 
form excellent mortar when mixed with three 
times its own quantity by measure of sand; 
and although itis quite certain that ifit is well 
burned, ground, and used hot, as it always 
should be in making concrete, it will make a 
good mortar wien mixed with four of sand, 
even better if the lime be strong than with 
less, this may serve as a good general propor- 
tion. Ascertaining the best proportion of 
pebbles to sand is purely a practical and tent- 
ative process, and from the bulk ofthe experi- 
ence of those most qualified to speak on the 
subject, the best proportion appears to be two 
measures of pebbles or broken stone to one of 
sand. 

Some years since some experiments were 
undertaken with a view to throw some special 
light on this question. Three masses of con- 
erete of equal bulk were formed in pits pre- 
pared forthem. No. 1 was formed of screened 
stones well grouted with Jime-water, no sand 
or small stone being present; No. 2 had four 
parts of stone and one of sand; No. 3, two 
parts sand and one of stone: and No. 4, two 
parts of stone to one of sand. The lime in 
the last three cases was the same, one-third 
the quantity of the sand as above propor- 
tioned and properly mixed with water. When 
the concrete was sufficiently set, a sharpened 
wedge was forced into these samples by means 
of a lever, and the competative degrees of re- 
sistance varied in the reverse order of the 
tumbers. A variety of other experiments 
were made, the proportions of the ingredients 
being altered; but in all cases it was shown 
that two parts of stone with one of sand, with 
sufficient lime, dependent on the quality of 
the materials to make a good mortar with the 
sand, formed the best concrete. 

In preparing concrete solidity is the great 
end to be obtained, and therefore, in view of 
what we have said asto thin joints, such pre- 
cautions must be taken as will obviate the 
occurrence of considerable interstices by 
which, the work being honeycombed, it would 
be rendered weak and liable to collapse. 
Thus, if we have a pit filled with big stones, 
we may yet puta quantity of smaller ones 
between them without enlarging the gross 
bulk, and after that a considerable quantity 
of sand may be poured in. Variety of sizes 
of stone employed and the consequent need of 
sand to fill the crevices is of importance from 
this point of view, as well as the necessity of 
its presence to form mortar with lime to ce- 
ment the stones together, for it must be re- 
membered that no effect will be produced by 
the lime alone, and practically, it is better to 
have too much sand than too little. 

In the best sample referred to above it will 
be seen that the proportions were—lime, one 
part; sand, three parts; and stones, six parts, 
by measure, the lime forming only one-tenth 
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of the whole mass; and this has been found 
to be better than using a larger quantity if the 
proportions of sand and stones are adhered to. 

It is essential that the gravelshould be freed, 
by washing if necessary, from all impurities, 
and the sand should be clean and sharp, for 
dirt will make neither mortar nor concrete, 
though this important fact seems to have been 
overlooked by some of the smaller contrac- 
tors, and in our own experience during the 
last few months we have seen several sam- 
ples of so-called concrete, of which the sur- 
face might be easily swept off with an ordi- 
nary birch-broom, creating an enormous 
quantity of genuine dust. 

There has been much conflict of opinion as 
to the various methods employed in mixing 
and using concrete. The system of putting 
down the ballast in thinnish layers, and 
grouting and rarhming each layer, is decidedly 
bad, as the under layer, having quite set by 
the time the next is being rammed, may be 
cracked by the blows of the rammer and 
moreover, we have no guarantee that all the 
interstices are filled. The proper course to 
pursue consists in thoroughly mixing the 
lime, previously ground, with the ballast in 
a dry state. Sufficient water is then thrown 
over it to effect a perfect mixture. It should 
be turned over three or four times with shovels, 
and used immediately. It is convenient to 
employ two sets of men to carry out these 
operations, there being three men in each set. 
One man is engaged in fetching the water, 
ete., while the other two turn it over to the 
second set, who, repeating the process, turn it 
over to the barrow men, who will immediately 
wheel it up to a sufficient height above the 
foundation to cause it to be consolidated by 
the fall. 

In very wet foundations, where a quick-set- 
sing concrete is required, blue lias lime may be 
used with success, but has the disadvantage 
that, though it makes a very hard concrete, 


it is brittle, not possessing the slight amount 
of elasticity that Dorking lime imparts, 
causing, therefore, a liability to break under 
violent concussion. 

Amongst the various materials that may be 
employed in the preparation of concrete, are— 
clay, which may be burnt into ballast easily 
and cheaply, and is an excellent material for 
concrete; gravel; broken stone; crushed fur- 
nace slag; smiths’ clinkers; oyster-shells; 
broken glass or crockery; and, in fact, almost 
any description of hard and durable sub- 


; Stance. Where sandstone or any flat stone is 


abundant, concrete can be made with that ma- 
terial even cheaper than with gravel, the stone 
being broken up bya suitable disintegrating 
machine, of which there are several kinds now 
in the market. Itis to be observed that an- 
gular fragments of stone will make better 
work than those of conchoidal shape, which 
do not give so good hold or key for the mortar. 
A very serviceable concrete may be made of 
seven measures of brickfield burrs, seven 
measures of gravel stones and one measure of 
Portland cement. 

Where appearance is not of so much im- 

portance as economy there is, no doubt, a 
great field for the use of concrete, but it can 
scarcely be itself fashioned to produce a pleas- 
ing effect, and as to stuccoing it over with ad- 
ventitious decorations, our instincts revolt 
against that in common with other shams. 
_ Many years back fireproof brick floors were 
introduc>d by Messrs. Bunnett and Company, 
of Deptford, but recently a kind of concrete, 
in which gypsum is an ingredient, has been 
extensively used by Messrs. Dennett and Ingle 
for floors, and also to case ironwork, in order 
to protect it from heat in case of a conflagra- 
tion, forit isa well-ascertained fact that un- 
protected ironwork is not efficient in checking 
the progress of a fire; wrought-iron girders 
soften and bend, and cast iron melts. 

In using concrete or artificial stone for lin- 
tels, etc., itsstrength transversely does not vary 
as in beams of elastic material, and in some 
experiments made upon sample floors of Den- 
nett’s concrete above alluded to, by dropping 
loads upon them, they failed, by the fallin 
loads punching holes through them, so that it 
would seem that a shearing strain was that 
under which they succumbed.—The Architect. 
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Municipal Engineering. 


We had intended to publish the first paper 
of the municipal engineering series with our 
first number in the new year; but though 
commenced some months ago the field to be 
covered is so wide, and the sources of in- 
formation so scattered, that more time has 
been consumed in preparation than we an- 
ticipated. 

We can promise the first number, however, 
before the end of January. 
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Annual Convention for 1886 of the American 
Society of Civil Engineers, 


The announcement is made that the Ameri- 
ean Society of Civil Engineers will hold its 
Thirty-third Annual Meeting in New York,- 
commercing on January 20, at 10 a. m. 

The usual] annual reports and reports of 
standing committees will be presented, officers 
for 1886 elected, and any other business offer- 
ing will be transacted. 

Arrangements for the evening of Jan. 20th, 
and for Jan. 21, are being perfected by the com- 
mittee; a visit will probably be made to the 
new Croton Aqueduct among other points of 
interest. 

Invitations for the next Annual Conven- 
tion include Denver, Colorado, and Burling- 
ton, Vermont. A fair number of the members 
also contemplate a trip to England to attend 
the proposed American Exhibition in London, 
and make a short excursion over the United 
Kingdom, being absent from New York about 
six weeks. 
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The Latest Proposed New York 
Subway Railway. 


We illustrate and describe in this issue 
the latest plan proposed for increasing rapid 
transit facilities in this city and at the same 
time solving some difficult problems of muni- 
cipal engineering in the better disposal of the 
electric wires and the intricate pipe system now 
beneath the surface of our main thoroughfare. 

This plan is given for the interest it will 
undoubtedly possess to engineers everywhere ; 
its successful completion means the expendi- 
ture of enormous capital and the further solu- 
tion of some very interesting bits of engi- 
neering that may be developed in the course 
of the work. But we can see nothing in it 
that professional skill backed by sufficient 
capital can not overcome; and judging from 
the very good business names associated with 
this enterprise, the means of securing the 
required capital have been no doubt duly 
considered. 

New York wants a system of subways; its 
elevated system is hardly capable of extension 
in any manner adequate to the demands upon 
it, and the future will certainly see subter- 
ranean roads. Aside from adding materially 
to the avenues of escape from the city, sub- 
ways would have a decided effect upon the 
better condition of the roadway under which 
it passes by making the water, gas and sewers 
acvessible without a break in the street sur- 
face, as is now absolutely necessary. A street 
so tunneled could be paved for all time prac- 
tically, and the ease in cleaning its regular 
surface and the greatly increased comfort of 
the travelling public would soon compensate 
for the additional cost of such a street pave- 
ment as could be laid were other conditions 
equal? 

‘The usual objections to a tunnel system, of 
bad ventilation, presence of coal-gas and the 
noise of passing trains, seem to be well met 
by the substitution of the electric motor for 
steam, the division of the tunnel into parallel 
tighttubes, and the use of an absorbent felted 
fabric in place of metallic or masonry walls. 
The total avoidance of the vault space under 
the pavements will likewise add to its friends 
among the abuttors on Broadway. 
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The Keithsburg Bridge. 


As addenda to the short description of the 
Keithsburg bridge, in our issue of Dec. 19, we 
add from the Keithsburg Times of Dec. 23, the 
following : 


This bridge was chartered about 1882, under 
the name of the Mercer Co. Bridge Co., of 
Illinois, and the Keithsburg Bridge Co., of 
Iowa; the two were afterwards consolidated 
under the latter name. The present company 
is largely composed of the directors of the 
Central Iowa Railroad Company. 

The bridge entire was let to the Phoenix 
Bridge Co., about June 1, 1885, who sublet 
the substructure to Gen. Wm. Sooy Smith & 
Son, and the masonry to Drake & Stratton. 

The length of spans and approaches have 
already been given. J. F. Wallace was en- 
gineer-in-charge until August 1, 1885, and was 
then succeeded by George A. Lederle, the 
duties of Mr. Wallace as Master of Transpor- 
tation interfering with his services on the 
bridge. 

The eleven piers contain 3,420 cubic yards of 
masonry; each pier is founded on 70 piles, 
sawn off 4 feet below low water, capped by 
12x12-inch timbers, and 12x12 inch grillage. 
The pivot-pier has under it 104 piles; this 
pier is 34 feet 10 inches in base diameter and 
30 feet at the top, and is 26 feet 5 inches high; 
it is cased in cut-stone with a hearting of con- 
crete. 

The cost of the bridge proper was about 
$290,000, and engineering and sundry expenses 
add to this $10,000. 
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Tunnel Accidents on the South Pennsylva- 
nia Railroad, 


In connection with the much talked about 
frequency of fatal accidents on the new Cro- 
ton Aqueduct tunnel, we publish below a list 
of fatal accidents on and about the tunnels of 
the South Pennsylvania railroad. This latter 
list of killed is larger than generally supposed ; 
seventy-five per cent. of the deaths were 
caused by falling rock from the roof, which 
was, however, of much greater span and more 
treacherous material than in the Aqueduct 
tunnel. The absence of any shaft accidents 
is due to the fact that there were no shafts on 
the tunnels of the South Pennsylvania rail- 
road. The class of labor was very much the 
same on both works; a mixture of nationali- 
ties, Hungarian and Italian labor predomi- 
nating. The time rate of accidents in the two 
places is eight months for the Aqueduct and 
thirty-nine men killed, as against forty-six 
months in the South Pennsylvania tunnels, 
and twenty-seven men killed. The pay-rolls 
of the Aqueduct work, however, carry nearly 
twice the number of men employed in the 
railroad tunnels. , 

We give the following official list as a mat- 
ter of record and for future reference ; the time 
was forty-six months: work done, four and 
one-third miles of tunnel driven and value of 
work, $4,000,000; the total progress in the 
Aqueduct to November 1 was about five miles, 
including the shafts. 


Accidents in Tunnels, 
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July 16, 1885.—Blue Mountain Tunnel, east end, 
suffocated by fumes...............- 
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Accidents on Open Work. 


Jan, 10, 1884.—Allegheny Mountain, open approach 
eut, a rock thrown by blast, killed. 1 


April 11, 1884.—Seection 126. A blast hung fire and 


thi ce na chdeong emacs »eqconecs wad 1 

July 21, 1881.—Section 166. Powder explosion, 
y wise obernd seb ccegescnses cladesnt 1 

June 23, 1884.—Division 4. Driver run over by car 
SEIN Gne ‘eebircatccccacocdaseee 1 

July 8, 1884.—Section 127, Premature explo- 
acide Wied ohne saehes esecdastaaus 1 


July 20, 1¢81.—Section 65. Premature explosion 


Total in open work,...--.........+. 7 
Summary. 
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Improving Philadelphia’s Highways. 





The special Committee, on Highways of the 
City Councils of Philadelphia have submitted 
their report, under date of Oct. 26, on a plan 
for the better paving of the highways of that 
city. After consulting with Capt. F. V. Greene, 
U. S. Engineers, and other experts, and gath- 
ering information from other available 
sources, concerning street railways, they 
recommend, practically, as follows’ 

That the sum of $200,000 be appropriated for 
repaving streets occupied by passenger rail- 
ways, where the companies will pay one-half 
the cost; and $100,000 for repaving streets not 
occupied by railways, where the property 
owners will pay one-third of the expense; 
and that these sums be inserted in the annual 
appropriation for the Depaitment of High- 
ways for 1886, for the purpose of commencing 
a system of improved street pavement in 
Philadelphia, to be continued from year to 
year. 

The committee further states that this work 
should commence at once, as the present 
streets are a disgrace to the city, a great incon- 
venience to the travelling public, and impossi- 
ble to keep clean; the money yearly expended 
in repairing cobble-stone pavement is practi- 
cally thrown away, as it must be done each 
year. 

Wm. H. Kemble, President of the Union Line 
Company, suggested that on certain streets he 
would dothe work if the city would pay $1.35 
per square yard ; in other words, for work cost- 
ing $2.35 per yard, he would pay $1.00. Mr. C. 
J.Harrah, President of the People’s Line, said 
he would do the same, and Mr. A. M. Fox of 
the Second and Third Streets Railway Com- 
pany, said he would comply with any reason- 
able demand. Others of the street railway 
companies were indefinite in their answers to 
queries. 

The evidence of Capt. Greene, as given to 
the committee, contained much of interest 
and importance on this popular subject. He 
gave them'practically thejresult of his own long 
experience in Washington and of the inspec- 
tion of most of our own large cities and of 
Liverpool, London, Paris and Berlin. 

He stated that the streets, and especially 
the tramways abroad were much better than 
ours. American street railways lacked solid- 
ity of road-bed; the rail is usually ofa form 
that will twist and turn the wheels of vehicles 
passing over them; the substructure is wood 
and the cross-ties project 44 inches beyond the 
longitudinal stringers requiring the pave- 
ment to be removed whenever the track is 
relaid. The rails draw the spikes out, the 
tracks are almost constantly wet and the 
wood consequently rots out so that it must be 
renewed about once in seven years. 

In Liverpool he saw double-decked cars 
carrying about forty-five passsengers hauled 
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by two horses at a pace of fully seven miles 
per hour. The rail in this case was center- 
grooved and would hardly be noticed in the 
streets, the wheel was center-flanged ; though 
he afterwards found that the wheel systems 
abroad .were about equally divided between 
center and: side-flanged. In England the 
entire system of tramways had been rebuilt 
within the last six years. They are now laid 
on a bed of cencrete and fully nine-tenths of 
them have a longitudinal sleeper of cast-iron 
imbedded in the concrete to which the wear- 
ing surface of steel is attached by bolts or 
other fastenings; the last part only is re- 
newed, the entire substructure remains un- 
touched and will last for an indefinitely long 
period. 

In England the cost of tramways is divided 
into three parts, i. e., iron-work, cost of laying 
and cost of pavements. The various systems 
cost, for iron-work, from $7,000 to $12,000 per 
mile; for laying, from $500 to $700, and paving 
for about 8-feet wide, allowing 18-inches each 
side of track, at $2.50 per yard amounts to 
about $10,000 per mile. A Philadelphia track, 
8-feet wide with a 50 poundrail, would cost per 
mile about as follows :—784 tons of steel rail at 
$30, $2,355 ; 63,660 feet B. M. of timber at $18, 
$1,140; angle-iron braces and spikes $51, and 
laying, $600. The cost with wooden super- 
structure is thus about $4,147 per mile, and 
adding a cobble stone pavement at $2,346, the 
total would be $6,493. 

Contrasfing this with the Manchester sys- 
tem with a 40 pound rail, as heavy as is 
needed any where, we have as follows :—63 
tons steel rails, $1,890; 206 tons of cast-iron, 
$4,132; eleven tons of anchors, $295; bronze 
bolts, $1,400, and track laying $600; or a total 
of $8,300 per mile for cost of track. ‘The pav- 
ing added at $2.35 would run the total up to 
$19,300 per mile. But the latter estimate is for 
concrete, iron anda first-class pavement, the 
latter item being more than one-half of the 
expense. 

Capt. Greene estimated the cest of mainte- 
nance, taking interest at6 per cent., and as- 
suming the life of the rail at 20 years, and tim- 
ber at 7 years as being $1,225 annually for the 
wood and cobble track. On the concrete and 
iron track it would be $1,737 per year. But at 
3 per cent. these figures come down to $1,030 
and $1,150 per annum, substantially the same 
with the interest on the first cost of the perma- 
nent track about balanced by the constant re- 
pairs on the temporary roadway. 

In Liverpool, Manchester and London the 
prevailing pavement alongside and between 
the rails is granite block: in Paris itis partly 
granite block and partly asphalte, and in Ber- 
lin it is wholly asphalte. 

In answer to a question concerning the 
quality and kind of pavement most de- 
sirable on the built-up streets ,Captain 
Greene answered as fvullows: That while 
the committee of experts of 1884, of which 
committee Captain Greene was a mem- 
ber, recommended granite block for the rar- 
row streets, he now finds good cause for chan- 
ging his opinion. An examination of pave- 
ments in many American cities has convinced 
him that on narrow streets with heavy haul- 
ing the granite pavement will develope ruts, 
the result of a succession of slight blows in 
about the sameZspot. These blows do not oc- 
cur on sheet asphalte pavement and in Bos- 
ton he saw a pavement of the latter descrip- 
tion four years old that had sustained very 
heavy traffic from trucks carrying up to 
11 tons, that until the summer of 1885 never 
needed repair. “He thus recommended sheet 
asphalte and showed that there were fewer 
ruts inan asphalte pavement laid on Sixth 
St.in Philadelphia 10 years ago than in the ad- 
joining granite pavement. 


[n referring to the breaking and relaying of 
pavement, Capt. Greene stated that asphalte 
was much to be preferred to Belgian or stone- 
block. The Belgian blocks could never be put 
back just in the same place; the bond was 
broken and the street would settle. In re- 
pairing a break in an asphalte pavement new 
material was used entirely, and the bond and 


joint was as good as before. In Washington, 


where this latter pavement is being continu- 
ally broken for building purposes, the practice 
was to compel the plumber to deposit $10 
when getting his permit; the hole made is 
usually about 4 feet by 2 feet, and when the 
plumber was through, the contractor for re- 
pairs was notified, and he fixed it at a cost of 
from $2.50 to $3.00 per yard which the plumber 
must pay. The average of maintenance of a 
good asphalte pavement was put down at 10 
cents per yard per year; Washington streets 
cost about 5 cents per year. 

In cleaning the streets in St. Louis, the bids 
for cleaning asphalte pavements are 25 per 
cent. below those based on granite block. In 
Washington the street cleaning costs from 29 
to 35 cents a thousand yards cleaned once. 

The wear and tear on vehicles is another 
item worthy of consideration. In London at 
the time the American rail was laid in the 
streets, the Omnibus company made a state- 
ment that it cost them $75 per month for each 
omnibus for repairs when driven on tram- 
ways, as against $47 where there were no 
tramways. The result of driving over cobble- 
stone vs. asphalte may be guessed at. 

Capt. Greene submitted to the committee a 
steel rail of his own design weighing 40 pounds 
per yard with a cast-iron stringer weighing 130 
pounds per yard, set in concrete. The report 
closes with a translation of M. Barabaut’s 
report on English tramways to which we will 
again refer. 

A 


PERSONAL. 


W. A. Ketuer, of Kauffman & Keller, coal 
dealers, son of John Keller, a prominent rail- 
road contractor, and Miss Lizzie McGovern, 
a daughter of the late John R. McGovern, 
who was also a prominent railroad contractor, 
all of Lancaster, Pa., were married, Dee. 30, in 
St. Mary’s Convent Chapel, Lancaster, Pa. 


Mr. Witiiam W. Kent ty, of Baltimore, has 
resigned his position as the Engineer inspect- 
ing the erection of the bridge across the Sus- 
quehana river on the Philadelphia branch of 
the Baltimore and Ohio R. R., and has been 
appointed Assistant to the General Manager 
on Construction, Atlantic Coast Line R. R. 
His office and headquarters will be at Wil- 
mington, North Carolina. 


Proressor DonELson, the senior of the Eng- 
lish architects, one of the most prominent 
founders and ex-president of the Institute of 
Architects, died August 1, 1885, in London, at 
the age of 90 years. His name is known all 
over the world on account of his studies of the 
classic architecture. He spent five years in 
Italy and Greece, working hard and enthusi- 
astically in sketching and surveying the re- 
mains of the tempels in Athens, Teos, Ephesus, 
Aegina, and Bassae. His labors have contrib- 
uted largely to the knowledge of the antique- 
architecture. His most prominent publica- 
tion is the supplement to Stuart’s and Revett’s 
* Athens,’”’ in which work he was assisted by 
Cockerell and Kinnaird. 


E. T. Jerrrey has just been promoted from 
general superintendent to general manager 
of all the Illinois Central BR. R. lines. Thelast 
office was created for him. Mr. Jeffrey com- 
menced with the company as an office boy, 
and has been rapidly promoted to his present 
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position. He came up, as it were, by the way 
of the machinery department. 


Married at Belleville, Ont., Dec. 21, 1885, by 
the Rev. Mr. Clarkson, W. J. Carro.t, C. E., 
St. Catherines, to Lorrie M., eldest daughter 
of Horace A. Yeomans, Esq., of Belleville. 

Mr. CarroLt has been engineering on the 
Denver and Rio Grande and Canadian Pacific 
Railroad for six years past, and will sail for 
Buenos Ayres, 8S. A., next week. 


~ a 


Western Penna, Society of Engineers, 





Atthe monthly meeting of the Pittsburg, 
Pa., Society of Civil Engineers, held Dec. 15,a 
paper was read by Capt. Hunt. Mr. Metcalf 
stated during the discussion that he consid- 
ered pure steel to consist of iron and caibon in 
proportions according to its use, and not con- 
taining more than 1—200th of one per cent. of 
impurities. 

Captain Hunt stated that the Pittsburg Test- 
ing Laboratory had decided that the manufac- 
turers using old rails in place of muck-bar in 
making iron, must so state in their specitica- 
tions, out of fairness to the competitors, with- 
out regard to the success of the test. 

Other members considered that the material 
of which structural iron was made should be 
specified. Mr. Zimmerman stated in support 
thereof that iron made of old rails might pass 
the chemical and mechanical tests, and yet 
might not prove so durable as iron made from 
muck-bar. 

Resolutions of respect on the death of A. J. 
Coulter, a member of the society, were passed, 
as was a resolution thanking the Chief Engi- 
neer of the United States Army for documents 
furnished the society. 

The Committee on Nominations presented 
the following names to be balloted for at the 
next meeting: President, 8S. F. Fisher; Vice 
President, E. B. Taylor; Secretary, S. M. 
Wickersham; Treasurer, A. E. Frost; Direc- 
tors, W. L. Scaife and F. C. Phillips. 
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Illinois Association of Engineers and Sur- 
veyors, 


Prof. I. O. Baker, of Champaign, Il, has 
issued Circular No. 2 to the Engine-crs and 
Surveyors of Illinois, ca!ling for a convention 
to be held at Champaign, on February 10th, 
for the purpose of organizing a State Associ- 
ation. The University of Illinois has offered 
the use of a suitable room. 

The following provisional programme is 
proposed as a basis for suggestions; the de- 
tails of the programme are to be arranged 
later: 


1, Preliminary Organization :—Discussion of 
the objects and aims of the association. Ap- 
pointment of committees. 

2. Agricultural Drainage :—(a) Open Ditches. 
(b) Tile Drains. 

3. City Engineering :—(a) Street Pavements. 
(b) Water Supply. (c) Sewerage. 

4. Road Improvement:—(a) Gravel Roads. 
(b) Common Highways. (c) Contract vs. Path- 
master System. (d) Bridges and Culverts. 

5. Land Surveying :—(a) Discussion of ques- 
tions relating to practice. (b) Legal ques- 
tions. 

It is to be hoped that this circular will re- 
ceive a large and favorable response from the 
Engineers and Surveyors of the great State of 
Illinois. A vast deal of very practical and 
useful professional information has been ac- 
cumulated in the past three years by societies 
in the states adjoining Illinois, and there is 
no doubt of the success of a similar organiza- 
tion in this state. Let every man addressed 
lend a helping hand to the movement, 
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Connecticut Civil Engineers’ and Surveyors’ 
Association, 





SEcRETARY’s Orrick, New Haven, Cr., 
Dee. 21, 1885. 

Dear Srr:—The second annual meeting of 
the Association for the election of officers, 
will be held at Hartford, Conn., in the Com- 
mon Council Room, No. 300 Main Street, on 
Tuesday, January 12, 1886. Headquarters will 
be at the City Engineer’s Office, No. 300 
Main Street. The members are invited to 
bring duplicate sketches 10x15 inches of some 
devise for mutual exchange. You are speci- 
ally requested to inform Mr. C. H. Bunce, of 
Hartford, Conn., before January 10, 1886, if 
you can be present, in order to make proper 
arrangements for dinner. 

Respectfully Yours, 
D. C. Sanrorp, Sec’y. 

PROGRAMME.—10.00 a. M.—Opening Exercises, 
Election of Officers, ete. 1. Paper on Sewer 
Gasses, by F. W. LaForge, Waterbury, Conn. 

Dinner at United States Hotel. 2.00 rp. m.— 
Synopsis of the proposed change of grade 
crossing over the tracks of the N. Y., N. H. & 
H. and the N. Y. & N. E. Railroads, at Asylum 
street, Hartford, Conn., by C. H. Bunce, Hart- 
ford, Conn. 1. Regulation of House Drainage, 
by C. E. Chandler, Norwich, Conn. 
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Liverpool Engineering Society. 





The usual fortnightly meeting of this So- 
ciety was held at the Royal Institution, Col- 
quitt-street, on Wednesday, December 9, 
when the President, Mr. W. E. Mills, delivered 
his retiring address. After afew preliminary 
remarks, the author stated that he proposed to 
give a short review of the art of engineering, 
looked at in a threefold aspect—first, what it 
had been in the past; second, what it is now 
in the present; third, what it is likely to be 
in the future. In the first division, the engi- 
neering works of the ancient Egyptians were 
described, and the first faint indications of the 
use of steam-power by Hero of Alexandria. 
The Aqueducts, roads, and fortifications of 
the Roman Empire followed, and their im- 
provement, and the developement of military 
engineering which took place during the Mid- 
dle Ages were next considered and illustrated. 
The advancement of the steam engine from 
Newcomen to Watt was described in detail, 
and the achievements ef Telfordand Brindley, 
in designing and improving a system of 
roads and canals’ respectively, were re- 
counted. The introduction of railways, the 
locomotive engine, and steam navigation 
served to bring the first part to a conclusion, 

In the second division the various improve- 
ments in the steam-engine, especially in its 
application to agriculture, and the design of 
structures, such as bridges and roofs of large 
span, were touched upon. The development 
of electricity in its applications for lighting 
and motive-power was traced, together with 
its attendant inventions of the telephone, mi- 
ecrophone, and photophone, while the ex- 
tended use of hydraulic power received special 
mention. The third division was occupied 
with speculations on the probable nature of 
the future direction and scope of the various 
subjects treated of in the preceding. 

The conclusion of the address was devoted 
to considerations on the education best fitted 
for those who intend to become engineers. 
The want of technical schools throughout the 
country, of which Sir William Fairbairn had 
pointed out the necessity more than thirty 
years ago, was strongly commeated upon, 
while the appointment of a Professor of Engi- 
neering at University College was regarded 
with much satisfaction as a step in the right 
direction, and all (especially students) were 
urged to avail themselves fully of the advan- 
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tages offered by means of the classes and 
lectures now set on foot. 
solace kee gM ec te 


Effect of the Enlargement of St. Mary’s 
Canal. 





The recent enlargement of the locks in St. 
Mary’s Ship Canal, on the rapids below lake 
Superior, so as to admit vessels drawing 16 
feet, and several of them at a time, has had a 
marked effect on trade. A writer says :— 

Not only have freight rates fallen even more 
than half, but the tonnage passing these locks 
shows a tremendous increase over any pre- 
vious year in this the first year of these com- 
pleted improvements. To illustrate: If the 
same ratio of increase is continued through 
the balance of this season, there will pass 
through the canal going eastward alone over 
2,700,000 tons of freight, or as much as the 
eight trunk lines of railroad took east from 
Chicago last year, the same being the products 
of our forests, fields, and mines. The receipts 
of coal at the head of the lake have increased 
from 60,000 tons, in 1880, to 600,000 tons in 
1885. The receipts of wheat there have in- 
ereased from 1,500,000 bushels, in 1880, to 14,- 
000,000 in 1885. The elevator and storage 
capacity increased from 540,000 bushels, in the 
spring of 1880, to 9,400,000 bushels this year, 
and 3,000,000 more to be immediately built. 
As a wheat market it has grown from daily 
sales of a few car loads, no longer ago than 
1884, to a wheat market second only in amount 
of its daily sales to Chicago, with everything 
tending to show its daily wheat transactions 
will equal even that “‘ modern marvel’”’ in the 
coming year. That has built up there a busy 
population of 20,000 from about 4,000 in 1880. 

Receipts of Montana shipments in 1884 at 
the head of lake Superior for cheap water 
transportation east, took marine insurance of 
about $4,000.000, and so far this year showsa 
large increase over last year. Additional to 
this amount, last year alsu shows the begin- 
ning of Montana cattle shipments to the im- 
proved waterway of lake Superior, that ina 
near future will exceed the value for this year 
whatever it may be. 

This improved waterway has made possible 
the opening of the iron deposits of Wisconsin. 
Those of the Minnesota Iron Company, 
opened last year, will ship from their port of 
'’wo Harbors, twenty-eight miles east of the 
head of the lake, some 250,000 tons, equal to 
18,000,000 bushels of wheat. Freight rates 
from Duluth to alongside the ocean steamers 


or into elevators at New York were at an 
average rate this season ofa fraction less than 
six cents per bushel and as low as three and 
one-half cents to alongside ocean steamers at 
Montreal. A good proportion of grain that 
has left there this season has been carried to 
Buffalo, 1,030 miles, for one and one-half 
cents per bushel, or less than the usual ele- 
vator charges from cars to elevators. 


oo 


QUESTIONS AND ANSWERS. 


The Cost of a Patent. 


J.R. H. Will you kindly inform the writer through 
your columns what would be the total expense of se- 
curing a patent on an improved row-lock for row-boats 
ete., (a very simple device.) 

(From the circular of a well-known firm of New York 
patent lawyers, We find the cost ‘ for conducting an ap- 
plication for patent involving a minimum amount of 
labor, the charge is $70, payable as follows: Deposit 
with order $20; due when papers are ready, $30; due 
after patent is allowed, $20, Total $70. hen more 
than one sheet of drawings is nec ssary, the charges 
will exceed this.] 

E. B. W., Freeport, Int. You can buy an Anemome- 
ter from Keuffel & Esser, advertised on another paper. 
Prices range from $18 to $75. 

G. J. 8.,8an Franctsco,Cant. How many pounds of 
eoal in one bushel, measured as in England and in 
Pennsylvania? a 

I would also like to have some ‘formation about 
large draw-bridges built in the United States which 
require hydraulic machinery to turn them. 
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CORRESPONDENCE. 


Sewerage of Omaha, 


City ENGINEER’s OFFICE. 
Omana, NEB.. Dec. 24, 1885. 
Eprrork ENGINEERING News:—In your issue of the 
12th, you credit Mr. Chester B. Davis with designing 
the sewerage of the city of Omaha. You evidently in- 
tended some other locality, as Mr. Davis has never 
been employed bythe city of Omaha, in connection 
with sewerage or any other publie works. The sewer- 
age of Omaha covering about twenty four miles of 
work varying in size from 6 inches to 8' feet in dia- 
meter was designed partly by R. C. Philips—Col. Geo. 
E. Waring and myself. Very Respectfully, 
ANDREW RosEWwATER. 
(The city of Lincoln, Neb.. was intended.—Ep, Ena. 
News.) 


Ann Arbor Water Works. 





SPRINGFIELD, Mass., Dec. 26, 1835, 


Eprror ENGINEERING News:—In your issue of 19th 
you make some statements regarding Ann Arbor. 
Michigan Water Works, not quite correct. 

The City pays for the use of 100 hydrants $4,509 per 
year, and for other city purposes $500 per year, making 
the amount paid by the city $5000 per year. As peo- 
ple are apt to compare prices paid by other cities, while 
they are investigating the subject for their own, 
please,make the correction although we consider water 
like any other article of merchandise worth what it 
costs to produce, It may be cheap for a city at $80 per 
hydrant. or dear at $50, as to the situation. 

Yours Truly, 
GoopHvE & BIRNIE, 


Tall Stand Pipes. 


BLooMINGTON, ILL., Dec. 22, 1885. 

Eprror ENGINEERING NeEws.—I observe in your issue 
of December 12, 1885, a short article upon “ Tall Stand 
Pipes and the Practicability of enclosing the same with 
Brick Masonry.” We have had in actual use here in 
our eity such a stand pipe since the year 1876. It has 
given very satisfactory results, and the citizens of 
Bloomington, I think, would recommend it without 
any exception. There was first constructed a founda- 
tion of stone masonry, being octagonal in form. Upon 
this foundation was set a heavy casting which forms 
the base of the stand pipe. The stand pipe proper is 
built of sheet iron, put together in sections and 
rivetted; is eight feet in diameter in the clear, and two 
hundred and four feet high. The entire pipe being en- 
eased in brick masonry and the top ornamented with 
platform railing, cornice, ete. The wall is built two 
fect from the pipe, and there is a winding stairway to 
the top, with occasional platforms and windows in- 
serted for the admission of lightand air. The wall is 
six feet thick at its base, its exterior ascends with a 
slight batter for about thirty feet, where there is an 
ornamental bridge cornice: from here it takes the form 
of the parabola and thence on a tangential batte> to 
top where the brick masonry is but one foot in thick- 
ness, The brick work has held its own very well. 
there being. no perceptible deterioration except in the 
very upper portion, where a sligLt erack is observable. 
Iam unable to determine whether this defect is the re- 
sult of oscillation or the action of the weather in des- 
troying the bond ofthe masonry. Respectfully yours, 

A. H. Brewu. 





News From Ohio. 





Urnsana. O., Dec. 26th 1885. 
Special Correspondence Engineer ng News. 


The Y. M,C. A.. of Dayton. Ohio, will build a house 
for their special needs. It is te be of stone, 66 feet 
wide, four stories and basement. The contract will be 
let this winter. 


Upper Sandusky, Ohio, is discussing ‘water-works. 


At Mt. Blanchard, Ohio, in boring for oil, at the 


depth of 100 feet the drill passed through a four feet 
vein of coal. 


Civil Engineer, W.C. Agnew. has commenced a sur- 
vey of a line from Akron to Chicago Junction, Ohio. a 
distanes of 70 miles, linking the Baltimore & Ohio road 
to the Cleveland, Pittsburg & Toledo, R. R. 


Findlay Ohio, bas made another successful strike of 
natural gas. The flow from the new well is estimated 
at 400,000 feet daily, Eleven wells have been put down, 
nine of which discharge large quantities of gas. 


ENGINEERING NEWS AND 


There are seventeen flowing natural gas wells in 
northwestern Ohio, Wapakoneta has failed to find gas 
on the fourth attempt. 


Barnesville, Ohio, isatown of mud streets, and the 
weekiy papers find it necessary to urge that teams be 
prevented from resting onthe crossings. This is not 
creditable for any town in Ohiothat isthe county seat 
of a county containing nearly 50,000 people. 

A vein of very superior coal, thirteen feet thick has 
been found in Brush Creek, Muskingum Co. Vhio. 


The enameled brick made by Townsend & Co. at 
Zanesviile, are quite popular with architects, and re- 
eently an order was received from California for 
enough to finish a magnificent block. 


Mr. George A. Parker, of Boston, has been awarded 
the contract for building the division of the Black Dia- 
mond Railway that lies between Zanesville and Malta. 
The road is located inthe Muskingum valley. Colonel 
E. A. Greene is Chief Engineer. 


Delaware, Ohio, is agitating the establishment of a 
system of electric lights in the city. The ordinanee 
before the council, which is causing considerable dis- 
cussion, in effect is to grant J. F. Cole the right of way 
through, in and upon the streets, alleys, sidewalks and 
public grounds of the city, and the right to erect the ne- 
cessary wires, posts, etc,, the said Cole to maintain the 
system in good order, the city reserving the right to 
grant the same privileges to any other Electric Light 
Ci mpany. 


One of the questions at a recent County Teacher’s 
examination in Delaware Co.. Ohio, was *‘ Describe the 
drainage systen of North America.” 


On Jan. 5, 1885, the Auditor of Delaware county wil] 
receive bids until 1.30 Pp. M.for the construction of two 
wrought iron bridges over the Scioto river. Plans 
and specifications are on file at the Auditor's office in 
Delaware, but bids are also solicited on any other plans. 


Mansfield and Delaware, Ohio, are connected by a 
copper wire used for telephone. Distance about 50 
miles. 

According to the published report, the County 
Commissioners of Delaware county, Ohio. expended 
over $9.000 during the year ending September 1,1885, for 
the construction of bridges, masonry, culverts, and re- 
pairs, and yet not an item appears to show that the ser- 
vices of an engineer were ever employed on any of the 
work. The practice of County Commissioners in many 
parts of the state to superintend (?) and attend to the 
plans and construction of bridges and culverts, is an 
expensive Inxury to everybody, except the commis- 
sioners themselves, and merits severe condemnation. 
From an item in the Delaware (Gazette, it appears that 
they have thought it necessary to employ an engineer, 
Mr. W. C. Dennison, to superintend the construction of 
the bridges over the Scioto. This is as it should be. and 
the sooner the planning, constructing and caring for 
all bridges. culverts and masonry are placed in the 
hands of acompetent engineer, the sooner will taxa- 
tion to replenish and keep up the bridge fund be low- 
ered to the least possible amount. 


A nataral gas company has been incorporated at Ur- 
bana,O.,with a capital stock of $25,000. The company has 
organized by electing directors, and they are quietly 
waiting developments at Sidney, Findlay and Spring- 
fleld before beginning work. 


Illinois and Indiana News. 





CHAMPAIGN, ILL., December 26, 1885, 
Special Correspondence ENGIXNEBRING NEWS. 


The electric railway in South Bend, Ind., seems to be 
a success. The Van Depoele motors work to a charm. 
A little difficulty has been experienced at the curves, 
but it is thought that that can readily be overcome, 
when the system will be in perfect working order. The 
car is quickly started and stopped, and can be run at 
any desired speed, 


At Frankfort, Ind., an unpaid contractor on the Air 
Line Railroad through that place garnished the sum 
of $1,700, which had just been paid into the treasury as 
a donation from one of the townships to aid in its con- 
struction. 


J. G. Miller, a prominent contractor of Washington, 
Daviess county, Ind., skipped out recently, leaving a 
host of creditors inthe lurch, He had the contract for 
the construction of Gibson county’s new court house, 
and had pushed the work almost to completion when 
the pressure from his creditors became so strong that 
he sought release from their importunities in flight. 


B. J. Gifford, of Rantoul, Ill,, has the contract for 
cutting some twenty miles of ditches in Big Slough, 
near that place; the price is 11 cents per yard, and the 
estimated total $40,000. He intends to make the ditch 
with his hydraulic plow (already described in Enar- 
NEERING NEws), of which three new ones are now un- 
der construction; it is intended to work them in gangs 
of two or three closely following each other. We are 
desired to state, in answer to numerous correspond- 
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ents, that the plows will not be put to work until the 
frost is out of the ground, when a public trial will be 
given. A News representative will attend the trial and 
furnish a report for our readers. 


A very spirited contest is being waged before the 
United States Treasury Department as to the relative 
merits of Indiana limestone and Maine granite for use 
in the new post-office and government building at 
Pittsburg, Pa. 


Champaign and Urbana, Ills., have tested «nd for- 
mally accepted the joint water-works for the two 
cities. The water is obtained from an abandoned pro- 
spect coal-shaft; it is raised by two @uplex compound 
pumps, having 50 feet vertically between the cylinders. 
At present the system is direct pumping, but as soon 
asa little experience shows the size of stand pipe best 
suited to the purpose, one will be built. It is proposed 
to close thetop of the pipe air-tight and utilize the 
pressure of the enclosed air; in this way the equivalent 
of 55 feet of water will be obtained. So far as we know, 
the only thing similar is at East St. Louis, where the 
air is pumped in. 


Senator Harrison has introduced in the Senate bills 
providing for public buildings at Madison and Rich- 
mond, Ind.,to ecst $75,000 and $100,000 respectively. 


In boring for water at Streator, Iils.,a vein of nat- 
ural gas was struck ata depth of 150feet. The flow is 
5inehes in diameter and blazes 20 feet high when 
lighted. 


The Midland Railroad Company has thirty-six cars 
of steel rails at Indianapolis, ready to be laid on the 
road as soon as the contractors have settled a little 
difference between themselves. 


A. H. Bell, city engineer of Bloomington, Ills., was 
the engineer of the Masonand Tazwell Drainage Dis- 
trict and is at present acting as such for the Drainage 
District in Piatt Co. He has also laid out the work on 
three other Drainage Districts in this State. 


The Elgin City Water-Works Company has been in- 
ecorporated at Elgin, Ill.; capital stock, $150,000; incor- 
porators, Andrew C. Hawkins, Henry I. Bosworth, 
August Nolting, R. P. Jackman, John Newman, and 
William F. Hunter. 


The Wabash Railroad people, who have always been 
hampered for water between Springfield, Ill., and 
Jacksonville, have just completed a new reservoir at 
New Berlin,in Sangamon county, capable of holding 
5,000,000 galions, have erected a water-tank to hold 30,- 
000 gallons, and have put up anew engine-house and 
pumping machinery. 


ac ific Coast News, 





San Francisco, Dee. 19, 1885. 
Special Correspondence ENGINEERING NEws. 


On December 1st, the first through trains began run- 
ning from Los Angeles to St. Louis, over the Atlantic 
and Pacific Railroad. The trains will run over the South- 
ern Pacific to Colton, stopping at all way stations, and 
at Colton will take the California Southern track con- 
necting at Waterman with the Atlantic and Pacific 
railroad. Through this arrangement overland passen- 
gers will save time, as the fourteen-hour lay over at 
Mogave will be avoided. The road-bed of the entire 
Atlantic and Pacific railroad is in a fine condition. 
The company promises to reduce the time between 
Los Angeles and Kansas City to three and a half days. 
It is, however, not yet decided whether Los Angeles or 
San Diego will be the terminus. 


The new blue-print map, issued by the railroad 
companies, gives Los Angeles a place as a prominent 
railroad centre. From that point the Los Angeles and 
Yuma Division of the Southern Pacific stretches north- 
ward to Sumner, a distance of 170 miles, and to 
Lathrop 220 miles farther. The other part of the main 
line runs from Sumner to Yuma, on the Colorado 
river, and then to New Orleans. Quite a number of 
branch lines run through the Los Angeles valley. 
One branch goes from Los Angeles to Wilmington and 
San Pedro, the port of entry of Southern California. 
At Florence, six miles south of Los Angeles, another 
branch runs easterly to Downey City, Norwalk, Orange, 
and Santa Anna; itis thirty-five miles long, and bears 
the name Los Angeles-San Diego railroad. Another 
branch is known as the Los Angeles-Independence 
railroad, running from Los Angeles to Monica. The 
Los Angeles-San Gabriel valley railroad is now 
finished for a distance of fourteen miles; it will be con- 
tinued to Colton. a station of the Southern Pacific rail- 
road, and sixty miles distant from Los Angeles. Of 
late the trains of the Atlantic and Pacific railroad have 
been running over the California Southern and South- 
ern Pacific tracks from San Diego to Los Angeles via 
Colton. The Atlantic and Pacific railroad is building an 
independent track from Riverside station on the Cali- 
fornia Southern to Los Angeles, to be known as the 
Riverside Los Angeles raiJroad, All this shows that 
Los Angeles will be an important railroad centre, 
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AMERICAN CONTRACT JOURNAL. 


The Central Pacific R. R. intends to change the 
structure of the boilers of all their steamboats for the 
use of petroleum; most of the shop-boilers will also be 
altered. The large transfer-boat Solano has used pe- 
troleum for nearly a year. At present the company 
uses 140 barrels per day. The oil used is a residual 
product of illuminating oiland cannot be procured in 
a pure state from the wells. 


The North Pacific Coal R. R. Co. has extended the 
road from Duncan’s Mills to Ingram, a distance of 8 
miles. The long rain of last month has delayed the 
work, but it is expected, that the track will be laid ina 
month. 

As the existing warehouses are not able to accomo- 
date the increasing shipment of grain, a company has 
been formed, to build a wharf at Berkeley, 2,500 feet 
long, where deep water is reached. The first 1,500 feet 
of the wharf will be 30 feet wide, and the remaining 
distance 100 feet; this latter part will be built of sheet 
piling, square piles driven closely together. The basin 
between these piles. 1,000 feet long and 100 feet broad, 
will be gradually filled in with sand, pumped from 
either side of the wharf, thus making a solid mole for 
that distance, with water enough on each side for the 
largest sized ship to lie and load. On the broad section 
ofthe wharf a warehouse 70 feet wide and 1,000 feet 
long will be built. A double track connecting with the 
main line of the Central and Southern Pacific R. R. will 
be laid fromthe warehouse. A single track will run 
through the centre of the warehouse, and tracks will 
also be laid on each side ofthe same, a space of 15 feet 
on each side being left for that purpose. The wharf 
will be run from the foot of Powell Street, Berkeley, 
which is a short distance north of Shell-Mound Park. 


The railroad from Colusa, Colusa county, California, 
is nearly completed. It is built by local capital and 
connects the town with the Northern Railway (main 
line of Central Pacific running north) at a point about 
five miles north of Williams. Its total length is nearly 
ten miles and its construction will cost $60,000. All 
earthwork and trestlework is finished, and the 
track is now being laid. The road will be opened at 
Christmas, 

Numerous artesian wells have been bored in the 
southern and recently also in the central and northern 
eounties of California. They are mostly used for irri- 
gation and for watering stock. In Sierra Valley the 
wells furnish warm water, varying from 50° to 86° in 
temperature. One well, 832 feet deep, was bored in 
three days at a cost of $85.00; another discharges 100 
gallons a minute, while most of them vary from two to 
twenty gallons. 


The new freight tariff and classification of the 
Transcontinental Association from California to the 
East went into offect on December ist. The classifica- 
tion is made ona different basis than that of the 
tariff of August 25, 1881, which it supersedes. In the 
former tariff rates were made on a basis of $6.00 on first- 
class freight to New York, while the basis of the new 
tariff is $5.00. The new tariff has nine classes, instead 
of eight classes as in the old tariff. 

The proportional charges between the different 
points of destination are as follows: $1 per 100 pounds 
to New York, Boston, Philadelphia, Baltimore, Pitts- 
burg. Cincinnati, Chicago and Milwaukee; ninety-five 
cents to St. Louis and New Orleans, and eighty-five 
cents to Omaha, Council Bluffs, Kansas City, Galveston 
and Houston. 

The new tariff is alittle lower than that of Aa- 
gust 25, 1884, as can be seen by the following comparative 
table of rates per 100 pounds on a few items to New 
York, Boston, Philadelphia and Baltimore: 


Articles. Old | New 







|Tariff. | Tariff. 
! 
Ac.d8, OWNER’S FISK. «+++ -..ee eee eee ce eeeee $12.00 $10.00 
Acids, carload lots .......--..+.-- oS eeeces 12,00 10.00 
Agricultural implements, reapers, mow- | 

ers and harvesting machines ..-.....-. 5.00 | 3,00 
MMs dad ha ke wenn chon acecksepcdvces | 9.50 | 2.00 
Asphaltum, earload lots.....-..--..-. --., 1.50!) 1.00 
Beef, dressed, prepaired or guaranteed, 

Owner’sS TISk ..-..... cee ceeeee 6 ceceeeee | 6.00 6,00 
Cigars, well packed ........-...++5 «+ --| 3.00! 3.00 
io mee houpehs om : preggers 6.00 | 4.00 
Sash. glazed or ungla 6.00 3.00 
Silk goods 6.00 5.00 
Varnish... 6.00 5.00 
Yarn ... 6.00 5 00 
Bacon. ee 2.50 2.50 
Bags and Bagging. 3.00 | 2.50 
Beans, carload lots -....+++eceeeeeeeeeees |} 159) 1 





G. J. 8. 

WateRtoo, Iowa, Dec. 12.—The city council has 
granted the firm of Dennison & Cowell. of Muscatine, 
& franchise to build a system of water w. rks in this 
city. The system is to consist of eight miles of main 
pipe, and one hundred fire hydrants. The city is to 
pay an annual rent of $37 per hydrant, which is said to 
be the lowest rate paid by any city in the United 
States. The pumps are to have a capacity of three mii- 
lion gallons per day. The direct pressure system is to 
e used,—St. Paul & Minneapolis Pioneer Press. 





WATER 


Tue Lincoln, Ill., City Council, has just closed acon- 
tract with Hinds, Moffatt & Co., of Watertown, N. Y., for 
construction of water-works. 


Mr. BRUCE'S ordinance, relating to the Monongahela 
Water-Works Company, at Pittsburg. Pa.. has been 
passed. and the ‘‘ $3,000,000 ordinance ” defeated. 


THE fact is finally settled that Janesville, Wis..is to 
have water-works, a majority of the tex payers of the 
Bower City being in favor of the movement. 


THE Ashland, Neb., Water Works Company has com- 
menced the work of laying 1,700 feet addition section 
pipe out into the hay. 


THE territory from which the Croton water supply is 
obtained embraces cesspools, barn-yards, 9,445 cows, 
1,224 horses, 1,500 pigs and 20sheep, and a population 
of 20,000 persons, with their dwellings. 


A GENTLEMAN in Eastman suggests that the artesian 
well be taken up, cut into sections, and sold for post 
holes, in order to reimburse the town for the money 
expended upon it.— Eastman (Ga.) Journal. 


BRIDGEPORT, Conn.—The company formed to intro- 
duce to the city public water from Mill river, town of 
Easton, eight miles distant, will ask the coming Legis- 
lature foran act cf incorporation authorizing a cupital 


of $1,000,000. The existing company will fight the pro- 
ject. 


On account of the upward tendency of the price of 
iron the water-works commi‘tee of the Milwaukee 
Common Council has decided to recommend the pur- 
chase of 5,000 tons of water pipe at a cost of over $100, - 
000. The pipe will be needed in the spring. 


ALL arrangements are made for the water-works at 
Navasota, Texas, and the business intrusted to the 
mayor and fire committee, who are negotiating for let- 
ting the contract on most favorab e terms t» respon- 
sible parties. 


THE Mount Pleasant, Ia., water-works, constructed by 
George B. Inman, of New York, have now been in 
operation about two years. The source of supply isa 
ereek about two miles from the city. About seven and 
a-half miles of pipe have been laid, about one and a- 
half miles this season. 


Newton, Mass.—Orders have been passed appro- 
priating $3,500 for water-main extension to Thompson- 
ville to supply that village with water, upon recom- 
mendation of the Board of Health, and appropriating 
$1,000 for the service and meter account in addition to 
sums already appropriated. 


Tae iron mains for the new water-works are being 
delivered. The pump for the mill is in place and by 
the aid of a smallengine, the water is being pumped 
while the well is being put down. The foundation 
for the stand pipe is about eomplet®d so that by the 
first of February we will have a water supply from the 
new water works.—El Dorado, Kan., Republican. 


Boston WaATER-WoRKS.—Canvass of bids received for 
east-iron pipe December 29, 1885. 
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Price per ton of 2,540 pounds. 


Quantity | Class 





25 $29.40 | 

25 tons, 4° BL 29. $30.30 $32.50 $37.00] 
60 0Ct« 6’ B. 29.40 , 29.90 32.00 3250. 
a |. 8 B. 29.40 29.90 31.75 32 50, 
ws * | eee 29.40 | 29.50 31.50 | 32. 
= * 12” B. 29.40 | 2910; 31.00 32. 
_* Special 





S| 29.40 | 52.00 56.00 | 56. 
| $621.81 | 64750.50 | 69140.00 | 70665.00 





~~ Awarded to R. D. Wood & Co, he ioe ake 


Cuicaco, Dec. 23.—The town of Lakeview, adjoining 
Chicago on the north, isin aterrible plight for lack of 
drinking water. For the past few weeks the people 
have been suffering a veritable water famine, so severe 
as to produce a great deal of sickness. which threatens 
to inerease and perhaps result in the spread of some 
fatal epidemic disease. At the Marine Hospi'‘al there 
has been a great deal of typhoid fever, and the « fiicials 
attribute it to nothing else than the filthy water 
pumped through the service pipes. All the cases have 
developed in the hospital, in which there are now 


* ninety-two patients. The Surgeon General, who has 
_ ordered a chemical analysis of the water, declares that 


it is largely composed of sewage. 
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THE pnmps of the water-works at Fond du Lac, Wis., 
were set in motion early December 18th. All the ar- 
tesian wells owned by private parties in this city. 
about seventy-five in number. have either stopped run- 
ning or showed a marked diminution in flow since the 
pumps were attached to the water-works companys’ 
wells. The owners of these private wells are naturally 
very indignant, and serious complications are likely to 
follow in matters of law. 


Tue Eau Claire, Wis.. water-works. forthe planting 
of which preliminary work was begun on the 1th of 
May of this year, have been put in operation. Four 
pumps are located at the pumping works, havinga 
united capacity of 8,000,000 gallons per twenty-four 
hour. Twenty-three miles of mains have been laid, 
with 293 bydrants. About 1¢0 private consumers have 
had connection made with the works, andare now being 
supplied. The public test of the works, it is stated, did 
not quite come up to the general expectation. 


THe Middleborough, Mass.. water-wcrks have been 
been constructed under authority of act of the legisla- 
ture of 1883, by the Middleborough Fire District. The 
water is taken by means of a large well from the po- 
rous gravel beds underlying the meadows adjoining 
the Nemasket river, in the southerly part of the village. 

_ This well has yielded under continuous pumping, a 
constant supply of not less than 1,200 gallons of water 
per minute. The plan adopted is that of pumping by 
steam directly into the distribution piping, to which is 
attached a compensating reservcir 20 feet in diameter, 
and 100 feet high, holding 235,000 gallons. When the 
pumping engine is running, consumers are supplied 
from that direction, at other times from the reservoir 
inthe opposite direction. Water is admitted to the 
reservoir at the top and drawn for consumption from 
the bottom, both operations being effected by a posi- 
tive automatic arrangement, and causing a vertical 
circulation of the water, which together with the al- 
ternating flow inthe distributing pipes ensures frosh 
water of uniform temperature at all seasons of the year. 

The distance from pumping station to reservoir is 
8.597 feet, and the total lift is 198 feet. 

The static pressure from reservoir at the Four Cor- 
ners is 62 pounds per square inch; at the Bay State 
Straw Works, 62 pounds per square inch; at the Star 
Mills 87 pounds per square inch. These pressures will 
be increased by the pumping machinery during the 
test. 

The street mains are standard cast-iron, furnished 
by the Warren Foundry of Phillipsburg, N. J., and laid 
by Chas. H. Eglee, of Flushing, L. I. 

The principal main on Center and Main streets, from 
which several hydrant streams wiil be taken, is ten 
inches in diameter, 

The large pressure streams will be taken from a six 
inch circuit between the Town Hall und the Baptist 
Church. 

The hydrants and stop gates were made by the Lud- 
low Valve Manufacturing Company, of Troy, N. Y. 

The pumping station was built by Q..A. Faunce, of 
Quincy, Mass., from designs by Ernest N. Boyden, of 
Boston. 

The pumping plant was furnished by the Deane Steam 
Pump Company, of Holyoke, Mass. 

The wrought iron reservoir was built by H, 8. Rob- 
inson of East Boston. 

The well from which the water is taken was econ- 
structed by Putterill & Killian of Boston, This well is 
25 feet in diameter and 22 feet deep, 

The total cost of the works as originally protected is 
about $70,000. 

Engineer, Percy M. Blake. 


ST. PAUL'S WATER PUMPS. 


The water board met Dec. 15 to consider the report of 
City Engineer Rundleit. Engineer Harrison of Still- 
water and other experts on the test of the water works 
pumps of the city of St. Paul. This test was made for 
the purpose of reporting to the board whether they 
were as guaranteed by the Allis con:pany of Milwan- 
kee. The pumps have never been accepted by the 
board, and this test was preliminary to an acceptance 
of them. The smal}! engine was guaranteed to pump 
1,500,000 gallons in twenty-four hours, and its capacity 
was 2,016 320 gallons. The large engine was guaranteed 
to pump 3,000,000 gallons each twenty-four hours, and 
its capacity was shown by the test to be 3.615,740 gallons. 
The duty is the highest ever guaranteed by any manu- 
facturer in America, and while the engines fall a little 
short of the guaranteed duty, still another test will be 
made in the spring, when it is expected they will come 
up to the guarantee. The cost of the engines and 
boilers was $28,000, of which $14.000 has already been 
paid, and at the meeting to-day $12,000 more was ap- 
propriated toward a settlement, leaving a balance of 
$2,000, to be paid in the spring if the engines come up 
to the guaranteed duty. 

The report of the experts on the test was as follows: 

By the requirements of the specifications, the test of 
capacity was to be made by river measurement, and the 
test of duty was to be determined upon the basis of the 
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actual amount of water pumped, as shown by the capa- 
city test, and the coal used during the trial without any 
deductions. The conditions of the duty test were that 
the steam should not exceed eighty pounds, and the 
piston speed should not exceed two hundred feet per 
minute, and atthe close of the trial the fire, water in 
the boiler and the steam pressure should be the same 
as at the commencement, In accordance with these 
conditions, a proper wier was constructed, and on the 
night of the sth of December the test was made of 
the capacity of the engines. Owing to necessity of 
working in the night, as the water could not be cut off 
from the city except at this time without great incon- 
venience, the river test was made under some disad- 
vantages. Every proper precaution was taken, and we 
believe the results obtained are accurate. The 3,000,- 
000 gallon engine was run two hours and the 1,500,000 
engine was run one hour, an alarm of fire necessitating 
astop at thistime. The area of plunger of 3,000,000 en- 
gine lis 261.96 square inckes, and the length of stroke 
30 inches. The areaof plunger of 1,500.000 engine is 
153.58 square inches and the length of stroke 24 inches, 
From the measurement we find that the slip, or loss, of. 
the 3,000,000 gallon engireis 2.5 per cent.of the plunger 
displacement, and the slip of the 1,500,000 gallon is 4.8 
percent. In testing the duties of these engines each 
engine was run ten hours under a water pressure 
equivalent to the static head of 150 feet, plus the fric- 
tion in pipe. The record for the 1,000,000 gallon engine 
is as follows: 


Total number of revolutions...............++- 22,141 








Displacement at each revolution, gallons... 68,044 
Total number of gallons pumped.........-. : 1,506,562 
Average water pressure, pounds.....-.....--- 66.07 
Temperature of water, dagree.....-.-.--..+++ 38 
Weight per gallon, pounds.........+...++..+++ 8,345 
Total number of pounds raised one foot. . -- -5,081,500,000 
Total amount of coal used, pounds.....-..... 2,216 
Giving a duty of, ft. pounds,........-....-eeee 93,929,000 
Less 25 per cent slip, ft, pounds.............-- 2.348,000 
Corrected duty, ft. pounds,............--..006. 91,581,000 
Capacity in hours. ft. pounds.............++ +e 3,615.740 
Piston speed, feet per minute..........--.-++ 184.5 
Duty required, ft. pounds. ..........-...e..eeee 95,000,00 


The record for the million-and-a-half engine is as 
follows : 


Total number of revolutions..........-...++++ 27.583 
Displacement at each revolution, gallons...- 31,969 
Total number of gallons pumped..........- 881.800 
Average water pressure, pounds............-- 69.11 
Temperature of water, degrees..........--+-- 38 
Weight per gallon, pounds........--..-.+. «+. 8.345 
Total number of pounds raised one foot... ..1,174,729,000 
Total amount of coal used, pounds........-- 1,293 
Giving aduty of, ft. pounds...............555 90 353 000 
Less 4.8 per cent slip, ft, pounds....-...-.-+.+ 4,361,000 
Corrected duty, ft. pounds..........-...-++6.- 86,492.00 
Capacity in 24 hours, gallons..........-+s.0.++ 2,016,320 
Piston speed, ft. per minute........-.....-++- 183.9 
Duty required, ft. pounds,............-.-..06+ 95 000.000 


We would also add that the general working of the 
pumping engines was satisfactory. The cards taken 
from both engine, were excellent, All the parts 
moved smoothly and well, and the whole machinery 
shows careful workmanship and correct adjustment, 





NEWS OF THE WEEK. 


CONTRACTING. 


There is no single class journal im the United States 
vead by so many contractors for all kinds of Civil Engi- 
neering construction as ENGINBERING NEWS AND AMERI- 
CAN CONTRACT JOURNAL. We propose as in the past 
to publish early intelligence of all new contract work. 
Our prices for advertising proposals for contracts is 
twenty cents per line, and it is so cheap that parties 
having any work to advertise will alicays find ita good 
investment to use this journal. 


Burlington & Missouri R. R.—The B.& M. sur- 
veyors are at work on a line from Edgar, Clay Co., 
Nebraska, south via Nelson, the ecountyseat of Nuckolls 
Jo. Some of the precincts voted on a bond proposition 
for the Mo, Pacific to build from Warwick, Kan., to 
Nelson. on the 26th of December. 


Water Works Plant.—The St. Louis house of the 
Henry R. Worthington Hydraulic Works have been 
awarded the contract for supplying the city of Dallas, 
Tex., with a complete water works plant. Two pump- 
ing engines, each of a daily capacity of 3,000,000 gallons, 
and three 60-horse power boilers will be required, in- 
cluding ail piping ane details whatever to make a com- 
plete pumping plant. 


Submerged Pipe.—Propossls will be received by J. 
W. Henion, Superintendent Board of Water Commis- 
sioners, Minneapolis, up to noon of the 7th inst.. for 
furnishing 828 feet of 24 inch flexible joint cast-iron 
water pipe, and for dredging, caulking and putting the 
same in place across the Mississippi river near 
Twentieth avenue north, in the city of Minneapolis, 
Minn. Separate proposals will be re :sived for the pipe 
and the dredging, ete. 


ENGINEERING NEWS AND 


The Midland R. R.—The contractors Prisco and 
Fiorella are pushing this road as fast as circum- 
stances will permit. There has been a delay for want 
of material, but fifty-five car loads of steel rails were 
received last week at Westfield, Ind., and the con- 
tractors say they can complete the line in ninety days. 


Iron Highway Bridges.—Proposals for two iron 
highway bridges with the necessary abutments, piers 
and approaches at two separate crossings of the Grand 
River, in Mesa Co., Colorado, to cost about $38,000 each, 
willbe received until January 25th, at the office of E. 8. 
Nettleton. State Engineer.and Member of the Bridge 
Board, at Denver, Colorado. Specifications and par- 
ticulars can be had on application. 


Trouble with the Philadelphia Sewer.—R. Malone 
& Sons, the contractors. intended unloading the pipes 
which are to be laid at the bottom of the canal of the 
Schuylkill Navigation Co. on the tow-path of that canal, 
but the Company applied to the city, and after some 
time during which a fight seemed imminent between 
the employes of the contractors and the canal company, 
the scow containing the pipes was withdrawn. It is re- 
ported that the Navigation Company has ordered a lot 
of barges and lighters to be placed in the canal, so as to 
choke it up duringthe winter and stop the city from 
putting the sewer in its bed. 


Street Paving.—A well paved road has just been fin- 
ished at Chattanooga, Tenn. ; it is 3 miles long and 30 
feet between curbs; its cross-section is an are with a 
rise of 1 in 30 from curb to centre, and is covered with 
15 inches of stone at centre and i2inches at the gutter 
After the sub-grade had been well rolled with 15-ton 
steam rollers, a layer of uncrushed stone was laid down, 
the stones being 8 inches deep at the centre: and 6 in- 
ches at the gutter, and laid flatwise. On this was placed 
a 4-inch layer of screened quarry waste and tailings 
rolled with the steam roller. On this was placed 43- 
inch layer of stone passed through a 2-inch rotary 
screw, all of uniform size. It is the idea that only. this 
top layer will ever need repairing, the foundation being 
earefully made with a view to stability and drainage. 
The gutters are laid with 6-inch sets. According to the 
Chatanooga Times, one mile of street, 36 feet wide, can 
be paved and finished as above for $11,000, and, when so 
finished $5,00 will keep it in good repair for ten years. 


St. Louis Street Paving Bids.—Lowest bids received 
for re-construction of streets with granite, on Novem- 
ber 24th, 1885. 
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Railroads, Bridges and Canals. 


The Aqueduct Slaughterhouse.—The thirty-seventh 
victim of the new aqueduct has met his death at Shaft 
No. 7. 


The Chicago & Great Southern R. R. people com- 
plete their road as they advance with the work; even 
the telegraph poles are erected and the wires strung 
as fast as the track is laid. 


Office Abolished.—The office of Superintendent of 
Bridges on the Queen and Crescent route was 
abolished on Jan. 1. 


The Union Pacific R. R. is building five branch 
lines, aggregating in length 187 miles, and ways and 
means are being considered for constructing from 200 
to 300 additional miles in Nebruska and Kansas. 


The Canadian Pacific R. R. Company now asks of 
the Dominion $10,000,000 more to enable it to finish its 
great scheme of arailway extending from the Atlantic 
ocean at Halifax across to the Pacific, thus making it 
the most comprehensive “railway monopoly ” in the 
world. 


The Mexican Central Railroad Company, in a 
circular announcing its inability to meet the interest 
on its first-mortgage bonds, holds out the hope that 
the government will resume the payment of subsidies. 
The company has on hand $5,000,000 in unpledged 
subsidy certificates. 
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New York, Susquehanna & Western R. R.—A 
company has been organized to build a branch from 
the N. Y. 8. & W.R. R. at Charlotteburg, Paseaic county, 
N. Y., to Port Oram, Morris county, a distanee of four- 
teen miles. Ex-senator Garret A. Hobart, of Paterson, 
N. J., and Ex-Judge Low of.Orange county, N. Y., are 
among those interested. 


A.New Florida Line.—Articles of association have 
been prepared, and a temporary board of directors 
named, and the organization of the Leesburg, Esmer- 
alda and Lake George Railway Company, will be ef- 
fected as soon as it can be done. Meanwhile a pre- 
liminary survey of the route will be made. 


An Extension—CapiLuac, Mich., Dee. 23,—At public 
meeting of the citizens and Common Council a con- 
tract was signed with the Toledo, Ann Arbor & North- 
ern Michigan Railway Company providing for the ex- 
tension of the latter’s road from its present terminus at 
Mount Pleasant to this place on or before Jan. 1, 1887 
The city’s bonds for $35,000, as voted at last spring’s 
election, will be immediately deposited with the Fourth 
National Bank of New York City in escrow, the condi- 
tious being the performance of the above contract, 


A Mining Region to be Developed.—Two promi- 
nent capitalists in the Northwest Messrs. Broadwater 
of Montana and Wilder of St. Paul, are in Boston nego- 
tiating for means to build a railroad from Helena, 
Montana, to the Red Mountain mining district, a dis- 
tance of about twenty-five miles. The Red Mountain is 
an undeveloped iron and coal fleld. The road will con- 
nect with the Northern Pacific at Helena. About 
$1,000,000 has already been raised toward the construc- 
tion. 


Canadian Projects.—Next year the upper peninsula 
will revel in railroads if those now upon paper are 
really built. The Canadian Pacific R. R. proposes to 
build an eighty mile spur tothe Sault; the Detroit, 
Mackinac, & Marquette R. R. will construct forty-six 
miies to meet the Canadian Pacific extension at Sault 
Ste. Marie; the Milwaukee, Lake Shore & Western R. 
R. will build aline fifteen miles north and east from 
Watersmeet, which, in the future, will be extended to 
the Republic iron mine, and the Minneapolis & Sault 
Ste. Marie R. R,, will be extended to Rhinelander. 


The B. & O. R. R.—The negotiations between the B. 
& O. andthe Pennsylvania Midland railroad have been 
declared off. The first-named company was trying to 
purchase the latter. As the B. & O. needs additional 
mileage to place their bonds for the construction of the 
East Side railroad, a charter has been secured by that 
company foraline between Philadelphia and Chester, 
Pa., via Newtown Square. The line is being located un- 
der the leadership of Mr. Irwin, who has his headquar- 
ters at West Chester, Pa. He proposes to run south of 
the line located by the P. M.R.R. He has made West 
Chester his starting point, and will run east. 


The Fort Mason, Seneca and St. John’s River 
Railroad Company has been organized, and the fol- 
lowing officers chosen: R. McS. Byrne, Fort Mason, 
president; W. 8. Burdett, secretary and treasurer; J. 
C. Bryson, Orlando, Ivy Royal, Cassia, G. W. Bowen, 
Eldorado; W. Bramhall, Seneca, J. T. Wofford; R. McS 
Byrne, Fort Mason, W. W. Hicks, Eustis Meadows, di- 
rectors; E. H. Rohrer. Eustis, civil engineer; W. B. 
Owen, Jacksonville, Attorney. Subscriptions to the 
amount of $28,000 have already been obtained. The line 
is surveyed, starting at Fort Mason and running 
through Eustis Eeadows to Eldorado, Seneca and Phil- 
ipsburg to the St. John’s river near Hawkinsyille Flo. 


Kentucky Railroads—Thie total number of miles of 
railroads in the state is 2,051, and the increased mile- 
age for the last two years, 191. There are four pro- 
jected roads in the state actually under construction. 
The Chesapeake and Nashville, designed to connect 
the Chesapeake and Ohio with Nashville; the Clarks- 
ville and Princeton, the Henderson and Union county 
capitalists’ erterprise, for a road from Henderson 
down the Ohio river to Morgarfield, and thence across 
the state to Jackson, Tenn., making the shortest and 
most direct route from Chicago to New Orleans and 
Mobile to connect the Bluegrass with the coal, iron 
and timber region of Eastern Kentucky. 


Wabash R.R.Improvements.—The engineers, by the 
aid of divers, have completed the preliminary surveys at 
the bridge over the Mississippi at Hannibal, with a 
view to putting in a new superstructure. The present 
bridge is perfectly sound, but is of lighter construction 
than the traffic which itis intended to throw on this 
line will require, especially as a heavier class of loco- 
motives are to be used than the bridge was calculated 
for. The work will be done without interruption to 
traffic. Surveys have been completed for widening the 
road-bed at the heavy fill in the sharp curve just east 
of Decatur, on the Chicago Division. This work will be 
1,200 feet in length, and will contaix over 10,000 cubic 
feet of earth. 
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Progress Record of Tunnels on the South Penna, R. R. From Commencement to Ending of Work. 
Compiled from the Official Reports of the Division Engineers. 
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NoteE.--The report above gives the tote] progress in feet for the heading and bottom, atthe east and west end of each tunnel for the date given. 
the four or five weeks covered by the report is found by ae from any one item the lineal fee t of the previous reports | in same column. 


A Boston “L’’? R.R.—An electric elevated road is 
proposed to run from Boston through the Charlestown 
distriet and Somerville to Medford. The scheme is in 
fator in the district. 


The Pensacola, Ness City and Puget Sound Broad 
Gauge Double Track Railway Company is the name 
of a new wildeat road which has been incorporated in 
Kansas. 


The Yazoo and Mississippi Valley Railroad is 
being pushed vigorously. The contractors are now 
getting out ties for twenty-nine miles of road, The 
head-quarters camp is nine miles north of Yazoo 
City. 

A New Line in the Slate Region.— Faston, Ta.. Dee. 
2%6.—The Martin's Creek railaoad, a short line crossing 
the Delaware at Martin’s creek, and running up the 
valley to join the Bangor and Portland Railroad was 
completed to-day. 


Georgia Midland & Gulf R. R.—The preliminary 
survey of this road was completed on December, 19th. 
Major Greene, the engineer in chief, says he cannot 
tell when the work of locating the route will begin as 
the directors will have to decide that matter. 


Nashville & Chattanooga R R.—The survey has 
been completed for the extension of the Fayetteville 
branch of the Nashville and Chattanooga road from 
Elora, Tenn., to Huntsville, Ala., a distance of twenty- 
five miles. The road will be built under the name of 
the Nashville and North Alabama Railroad. 


Arkansas Extension.—The building of the exten- 
sion of the Swan Lake and Pine Bluff Railroad to Ar- 
genta, opposite Little Rock, is progressing rapidly, 
There are 120 laboregs at work. and by the Istof Jan- 
uary the road, starting from Rob Roy, will reach a point 
opposite Pine Bluff and Bells’ Ferry, five miles above 
there. A transfer boat will be launched at or near 
Pine Bluff city wharf. 


Henderson’s New Road.—The road being built from 
Henderson to Jackson, Ky., has been graded for 25 
miles. Two thousand tons of steel rails have been de- 
livered to the contractors, who are proceeding rapidly 
with the work. It is expected to have the line through 
by the early part of 1887. The most costly part of the 
work will be the bridging of the Cumberland and Ten- 
nessee rivers. 


Workin Alabama.—An engineer corpsis being or- 
ganized to make a survey of the extension of the East 
and West Railroad from Broken Arrowto Birmingham, 
Ala. The road is a narrow gauge, and now runs from 
Cartersville to Broken Arrow, a distance of about 135 
miles, When the extension is completed Rome will 
have through connection with Birmingham, by way of 
Rome and Carrollton and the East and West Railroad. 


A New Canadian Railroad.—The last spike on the 
Northern and Pacifie Junction Railway has been driven 
this week. This road, which is a continuation of the 
Northern and Northwestern Railway, is 111 miles in 
longth, and connects with tne Canadian Pacific Railway 
at Callendar, By this route Toronto and western On- 
tario will be brought nearly 214 miles nearer to Winni- 
peg and the Northwest. It is expected the road will be 
ready for traffic in February. 





The progress made in 


South Penna, R. R. Tunnels, 


Concluded from page 371. 


Explosives used per lin. ft. derived from reports made 


“ Methods of Tunnel Excavation.” 


» 
oat 
Locality oe 
23 
Z 
Blue Mt., East Hard Red 8. 


J West Soft “Olive” Shale. 
Kittatinny ° , 


Tuscarora 


i x ei West 

Sideling Hill East 8. Stone and Slate. 
wd a West is “a 

Rays ” East Hard Gray S. 8. 

a * West “ ey 
Allegheny Mt. East Red Shale. 

ks 5 West 
Negro y East Hard Grey Slate. 
Quemahoning’ West Soft 


Laurel Hill East Gravel. 


West Limestone. 


East Medium hard black shale. 


by Div. Engineers 8S. P. R. R. in summer of 188 in 


Fannettsburg, Pa.. Oct. 18385, 
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Head. Bench. Head. ~~ Bench, 
Vertical. 3.1 7.6 Sl.of 10% D, 17 of 40°, D 
80° L. 6. 10. 19. 6.6 
oO L. 3.2 7.5 4. 8636% | 15.3 35% 
Vertical. 35 7.2 23. C0% 17, 60" 
70” OR, 3.2 7.5 18, 402 "0 1.4 40% 
60 K. 3.2 7.5 19, 40% 16.3 <0" 
Horizontal. 6.4 9.8 28.5Rk. Rk 9.6 Rk. k. 
67° L. 3.5 7 ) 7.4 40% ‘ @ 
. 2 7.5 | 8.36 Rk. Rk 12, 40°5 
70° R, 2.5 8.2 25. 60% 5.5 60% 
70° L. : ; 51. 50% (5. 50% 
i 2.5 82 116. §640% [hen | 4% 
10° R. 2.8 11,3 17, 40% 13. 40% 
10° L. 2.8 1.3 | 17, 40% | 13. 40% 
Horizontal. 3.0 7.7 14, 40% 14, 40% 
6.25 10.0 (13.5Giant P. 11. 40° 
Horizontal. 8. 17.5 45% 15. = 


W. H. Atwoop, Div. Eng., Div. IT. 


Estimate of the amount of explosives equivalent to 40% dynamite, used per cubic yard of prescribed exeava” 
tion at the various tunnel ends. Diy. No. 28. P. R. R. as derived partially from observations made in 1885 as 


to *‘ Methods of Tunneling.” 





Fannettsburg, Oct. 1885, 





| 7 = o= = 2= 
Kind of Rock. Locality & Ydge. prescribed per lin. ft.; Heading. Pounds. o%> ibs. |3 #3 
5 cate Ok mb ~~" & 
W. Kitty. 5.5 Ibs. up to 3.5 yards. 7. ‘ 
“Hudson River” Shale 26 yards } E. Tusea. l per lin. {t. and 3 Iba. per 7. as > 
without mixture with E. Blue. j yalance. q, 12 19. 
sandstone. 19.5 “ ¥ Tusea. Same as above. 14.7 4.05 48 
: . Kitty. ¥ 35 
14.0 and 16.0 yards E. Tusea. . -_ = 
ae paver one W.K 6.0 lbs. up_to 3.5 yards ; — 
within 200 ft. of “ Oneida y. Kitty. per ft. and 2.5 lbs for 4.7 
Sandstone ” with mixture !®5 yards E. Blue. balance, las | ius 148 
of sandstone, increasing 10.7 .“ E. Tuscea. 6. 32 «Line 15 
to all sandstone next to ; = 
“ Oneida.” nace gt hk EN =e 
30.0 yards w Blue. 2. : a 9 (Os |an 
r , usea.| [5.5 Ibs. up to 3.5 yards 7. . : 
Olive Shale” and all26.0 ‘ | [ror iin: Rend olec ne a 
other rock in West Tusca. a E. Kitty. f valance, 7. 1.35 19 
to date except “Ore26.0 * i 4 Ibs. for 4 yards advance : 
Sandstone.” 5 * E, Kitty. heading 2 ibs. per bal- 4.7 1.45 14.8 
i 16.0 a W. Blue. ance, 6. 07 10. 
(All Clinton formation.) 10.7“ E. Kitty. 7.3 82 | 1.9 1.5 
10.7“ W. Blue 4.8 3.2 | 1.85 "5 
aes k& fa 110.7 Se RIT Fe aa 3 3.2 217 75 
Red and Grey Sandstone. tor yards e Binc. 10. 31 | 2.2 16 
. Kitty. 14. ‘ 3.5 
Red Medina and Grey|10.7 “ E. Tusea. 10, a3 2 b 


Oneida.) 





A Dakota Scheme —A movement is on foot to build 
a railroad from Bismarek northwest. It is understood 
that unless the Milwaukee & St. Paul or the North- 
western pushes into the country within this present 
year an independent company will be organized to 
build southeast and pool with the Rock Island, which 
is headed for this point. 


15 
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Shakespeare and Tunnels.—The tunnel under the 
river Mersey is to be opened next month. Those who 
dug this marvelous hole in the ground are gratified 
because there is nosign so far of a leak. In other 
words, as a paraphrasing wag puts it,“ the quality of 


Mersey” has not yet strained through.—Philadelphia 
Press. 
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Market Report of Engineering Materials. 


New York, December 31, 1885. 


Nore.—The following Market Report gives wholesale prices on 
the New York Market unless otherwise stated. Itis intended asa 
general guide to the estimating engineer. We give it with this 
caution, that, as is well understood in business transactions, the 
amount of bill. distance from market centre and conditions of 
payment will bave a material influence on the final paying prices. 


IRON. 


STRUCTURAL anon. 


Angles... @ 


. cr 
Beams and channels Americ: n - 3 . $ 
‘ .@ 3 
8.2el plates, Tank 2c. @ 
WROUGHT-IKON PIPE.. 


Butt welded, black sc 424° @ 45 
galvanized . 3242 @ 35 
Lap welded black ‘ 60 @ 62% 
Galvanized.. sees 7, 45 @ 42% 
Boiler tubes 55 
Ral.s. 
Steel (large lots at mill) 35-00 @ 35.50 
Old rails 21.00 @ 22.00 
Old railsteel = @ W.00 
R KR. spikes 2.25 
KR, splive- lates dn leensa’ See Gea 
KR. Track Bolts Square Nuts" porgebasye 2.75 
Barb-wire fencing, galvanized 4.75 
painted 3.75 
Corrugated iron 
Nails % 
Iron, per keg ° 2.65 @ 2.75 
Steel dea, 


METALS. 


Correnr. 
Lake Superior,......-ceececeecreseerees 11.50 
eRe ROBIE. posi distin ¥ xe ncescesvasses 10.50 @ 11.00 
LEAD. 
Com. Domestic 
Lead Pipe 
Tin-Lined Lead Pipe 
Sheet Lead 
Zinc, 
Sheet. 


Cargoes afloat) 
Haverstraw 


Up-River. 

Jerseys. 

Long Island 
= DEMO vc coscccccescccsccsscnces 


$6.50 @ 6.75 
6.25 @ 6.50 


3.00 @ 3.50 


Fronts. 
Croton, red 11. @ 14.00 
ew 11.00 @ 14.00 
= brown. 10.00 @ 13.00 
Philadelphia presse a 24.00 @ 25.00 
Trenton 24. 25.00 
Baltimore va 37. 41.00 
Buff = ese 33,00 @ 35.00 
Ename led English 65.00 @ 130.00 
American 85.00 @ 120.00 
Fire brick 24.50 @ 25.00 


CEMENT. 


The following price current is made up entirely from quotations 
furnished us directly = the firms dealing 1 each brand; the prices 
are understood to be Wholesale in New York, subject to ‘such spec- 
ial rates as large quantities may warrant: 

Alsen’s Portland Cement Works 
BakTIJER & M&YERSTEIN: 

Hanover Port sand, 2.60 @ 2.65 
BELLONI & © 0. 

Hemmoor “Crown” brand 
JAMES LRAND: 

an Mee ack nat gees edeekon’s ‘ 

BROOKS, SHOOBRIDGE & Co 
HowarRpD FLEMING: 

Gibbs’ English Portland, 400 Ibs. 

K. B. & 8. 

Stettiner, German 

Lagerdorfer, o 

Fieve, A 1, 

Roman, 

Keene’s Coarse,. Ree Nbnb awe daeeek 

BURG... « ee cccnccccnccenssose eveses 
. Supertfine.. 
FIsHer. ERSKINE W.: 

Stettin (German) Portland Cement... 
GABRIEL & SCHALL: 

Vorwohler “ Lion”. 

Hupson RIveER CEMENT Co. Rosendale.. 
JOHNSON & WILSON: 

Saylor’s American Portland 
LAWRENCE CEMENT Co.: 

Hoffman Rosendale. 

LesLey & TRINKLE, Philadelphia, Pa.: 

“Giant” Portland 

Improved “Union” 

Union. 

Marciar & Co.: 

J.B, White & Bros, Coarse 4.50 @ 
» Fine. 8.00 @ 
Portland, 2,45 @ 


$2.50 @ $3.00 
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New York Cement Co.: 
Rosendale,. 
N.Y. & RosENpALE CEMENT Co. 
Rosendale, “‘ Bridge ” brand. 
Sinciarr & Banson: 
K, B. & 8. 
STANDARD CEMENT Co, 
E. THIELE: 
Dyckernhoff 
UNITED States ( 
Windsor 
Standard 
Cable’s Portland 
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Unton Akron CEMENT Co.: 
Akron “ Star” brand, 


ASPHALT. 


Prices range per ton $15.00 @ 20.00 
According to quantity or brand, and 


whether taken from vessel or store, 
LIME, 
Rockland, common per bbl 


State, common 
finishing 
Kingston, ground 
Add 25c. to above figures for yard rates. 


STONE. 
Cargo rates at New York. 


Amherst freestone, a3 1 per cub. ft. 
0.2 

light drab 

in rough 


Lees 


“ “ 


Berlin 
Berea yi 
Brown stone, Portland, Ct. 
Belleville, N. J. 
Granite, rough 
Common building stone per load. 
pone. from 24s to 6 ft. lengths, per 


Se peeresssse 
S s8aszagas 
© ©8889 S668 
 Prrr eSSee 
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per square. 


1 
Black Penna. (at New York) “ 


LUMBER. 
Prices for yard delivery in New York. 


Prine, Common box per, M. 
Choice 
Tally plank, 1% in.10 in. dres’d. each. 
Tally oards, dressed com, 
Spruce, Boards dressed 
Plank, 1% in 
2in. 
2 in. dressed 
Timber 
HeMLock, Boards 
Joist, 242 X 4to 4X6 in 
Oak 
CYPRESS 1, 144, 2 and 24¢ in 
YELLOW PINE, Girders 
Dressed flooring 
SHINGLEs, Extra shavec pine, 16in. 
“ sawed 18 in. 
Latu, Cargo rate 
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PAINT. 
Lead, white, American dry per Ib 


in oil pure ' 
English, B. B. in oil 
Red, American 
Litharge 
Venetian red, American 
Indian red 
Vermillion, American lead 
Paris green 
Umber, Amer. raw and powdered per Ib. 
Drop black, Amor 
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Chrome green 
Oxide zinc, American 
“ Freneh 
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THe Laclede Rolling Mills, St. Louis. have started 
three more puddling furnaces, 


THE second stack ofthe Saneon Furnace, at Heller- 
town, Pa., will be blown in soon, 


WokK has been resumed at the Sharpsville, Pa., iron 
furnace, which has been lying idle for two years 


THE Bellaire, Ohio, Nail Works, which have been run- 
ning steadily for several months, will close down after 
the holidays for an indefinite period. 


Iris announced that the Western Steel Company, 
lessees of the Vulean Steel Works, St. Louis, Mo.. will 
start up their rail mill. 


The reorganization of the St. Louis Ore & Stecl Co. 
will probably soon take place. This will take it out of 
the receivers hands. 


Work has been resumed at the Hope Millof the Potts- 
town Iron Company, in Pottstown, Pa. The mill has 
been idle for several months, 


THe mines of the Pennsylvania Coal Co. at Pittston 
have closed for an indefinite period. throwing over 1,000 
men and boys out of employment. 


Tue Cuyahoga Rolling Mill Co. has leased the Cleve- 
land Crucible Steel Works, at Cleveland, Ohio, and ex- 
peets to be in operation shortly. 


THE new 7-ton open-hearth furnace of Emerson 
Hammond & Orr, Pittsburg, will be ready for work this 
month. 


Tue Mining News of Florence. Mich., reports that the 
new furnace of the Iron River Furnace Co, will go into 
blast within a month. 


Tue Coshocton, Ohio, Ironand Steel Works have shut 
down, throwing about 100 men out of employment. 
The cause given is the inability to do work at the pre- 
vailing prices. 

Tue Lackawanna Iron and Coal Company have in- 
formed their employees in Scranton, Pa., that on Jan- 
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uary 1 their wages will be restored tothe figures pre- 
vailing six months ago, when a reduction of about 1; 
percent. was made. 


THERE is no better index by which to judge of the 
probabilities of trade than the condition of the iron in- 
dustry. Iron enterstosuch an extent into construc- 
tion, that the prospect of fair business in iron manu- 
facture means fair general business. It means a large 
number of men directly employed, and the indirect em- 
ployment of several times as many more, which brings 
about quick and healthy circulation of money, that 
moves the wheels all'along the line. In this view of the 
case. in which all will agree, those who grow timid over 
a slackness of trade (otherwise than in special lines) 
always incident to the holiday season, may take 
courage from the fair prospects of iron manufacturers 
for the year 1886. Contracts ahead will cover from 15 
per cent, to 20 percent. of the total output of 1884. and, 
as is well known, owing to unsettled conditions, con- 
sumers have for many months bought only for immed- 
iate use. Under these circumstances, the fact that so 
many furnaces will begin the work of the new year with 
largeorders on their books is pleasingly suggestive. 
After the ist of January. unless all signs fail. genera! 
business will feel the better prospects of the iron trade 
in the shape of healthy and conservative progress. As 
the rear progresses, new demands will spring up in the 
way of renewals and repairs, which have been ne- 
glected fortwoor three years; this means a eall for 
more ironand more work. Governmentis likeiy soon 
to be inthe market for iron: in fact, everything points 
to prospects of a fairly good year for iron manufac- 
turers, and by this the prospects of other business and 
trades may be safely gauged. We congratulate every 
one on the excellent outlook for the iron makers. 
American Machinist, 


Links Burtt DurING THE YEAR.—CuHICcAGO, December 
30th.—In its issue for to-morrow, the Raihvay Age*will 
say: ‘‘ When the year 1885 opened very little was ex- 
pected of it in the way of railway building. Therecord 
for the year as we now present it, shows that this as- 
sumption was far from being correct, and that while 
the extent of new mileage added is less than in 1881 and 
very much less than in several previous years, it is by 
no means insignificant. The‘total length of main line, 
not including second track, sidings or renewals, laid in 
the United States during 1885, was 3,113 miles. This is 
about 700 miles less than the new mileage of 1884, and it 
is less than in an\ year since 1878, when the total was 
but 2,687 miles, while in 1875 the record of new con- 
structions reached only 1,711 miles. The new track 
laid this year is distributed as follows: New England 
states, 4 lines, 13.5 miles; Eastern and Middle states. 
26 lines, 281.9 miles ; Middle and Western states, 31 lines, 
464 miles; Southern states, 44 lines, 727.4 miles; Mis- 
souri belt, 21 lines, 542.5 miles; Kansas belt, 24 lines. 
828.6 miles; Colorado belt, 2 lines, 14 miles; Pacific belt, 
14 lines, 240.9 miles; total in 34 of the 47 states and Ter- 
ritories, 166 lines, 3,112.8 miles. The work done has 
been largely on branches and extensions of moderate 
length, and has not included any very large lines, such 
as in previous years have helped greatly to swell the 
total. In New England and the East almost no new 
track has been added. The principal activity has been 
in the Southern states and in the belt between the Mis- 
souri River and the Pacific states and Territories.” 


“ALTHOUGH complete statistics are notin, it is cer- 
tain that we made almost as much pig iron and as 
many steel rails in 1885 as in1884. The first half of 
1885 showed greater depression,in these branches and 
in other branches than in any other six months since 
the recent period of depression began, and, of course, 
with restricted consumption and falling prices. pro- 
duction fell off. In the first half of 1885 the total pro- 
duction of pig iron was 2,150,816 net tons of 2,000 
pounds, against 2,267,021 tons in the first half of 1884, 
and 2,322,592 tonsin the second half. The production 
of Bessemer steel rails in the first half of 1885 was 452,- 
:46 net tons, against 593,370 tons in the first half of 1884, 
and 523,25) tons inthe last half. Our production of pig 
iron in 1884 was 4,589,613 net tons, and our production 
of Bessemer steel rails was 1,116,621 net tons. Stocks of 
pig iron atfthe close of 1884 aggregated 593,000 net tons, 
At the close of 1885 there was certainly no increase. 
and there was probably a slight:decrease. 

Railroad building in 1885 was more active than it had 
generally been supposed that it would be. In 188t we 
built 3,950 miles of new railroad, and in 1885 we built 
over 3,000 miles, which is 500fmiles above estimates for 
the yearthat wero made as late as July. We shall dv 
better in 1886, 

The European iron trade exhibited no symptoms of 
a revival in 1885, but,on the contrary, the backward 
movement which has from the first more than kept 
even pace with our own depression, continued until the 
close of the year. Taking the iron-making countries 
of Europe as a whole, the iron trade situation in that 
grand division is much worse to-day than it was six 
months ago.”—Journal Iron and Steel Association. 
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Armor. 


Up to within a few years, wrought-iron was 
the only material available for use as armor 
against heavy projectiles. 

The armor materials which have lately 
sprung into prominence are  steel-faced 
wrought-iron, surface-hardened (or chilled) 
steel, and chilled (or surface-hardened) cast- 
iron. At the present date, heavy armor (from 
12 inches to 40 inches thick) is very expensive ; 
its cost, firmly mounted in place, being ap- 
proximately as follows :—wrought-iron, from 
$200.00 to $350.00 per ton ; steel-faced wrought- 
iron, or surface-hardened- steel, from $400.00 
to $600.00 per ton ; chilled-cast-iron,from'$150.- 
00 to $200.00 per ton. 

The whole subject of armor is too extensive 
to be properly treated in such a report as this; 
moreover it has already been quite thoroughly 
treated in detail, discussed and summarized 


AMERICAN CONTRACT JOURNAL, 


weight or mass to receive the total living force 
of the striking projectile, has no bolts to be 
knocked off on its interior, and sends off the 
fewest splinters onits interior. The steel has 
undoubtedly the advantage around the edge of 
embrazures and wherever thickness or weight 
is undesirable or inadmissible, also wherever 
it can be backed by a great thickness of less 
expensive masonry; the chilled-cast-iron has 
undoubtedly the advantage where a case of 
emergency (such as an imminent war) de- 
mands rapid construction, where curved shapes 
are preferable (the cupola turret exposing only 
0.5 as much surface asa cylindrical turret to 
projectiles striking it with an angle of inei- 
dence of from 90 to 45 degrees), where masonry 
or other similar rigid backing cannot be used. 
and wherever weight or mass is an advantage 
(as must be the case when a single plate is 


The loss of living force due to the splinter- 
ing, or change of shape and heating of the 
plate, may vary from 10 per cent. to 50 per 
cent. of the total living force of the striking 
projectile (°). 

Against penetration, the strength of several 
equal thicknesses of iron placed in contact 
with each other and securely fastened to- 
wether, is about equal to that of each single 
thickness alone multiplied by the 0.8 power of 
the number of thicknesses. Against destruc- 
tion by repeated battering blows, the built up 
plate is the better, if the fastenings are prop- 
erly made (*). 8-inch plates wibl give better 
results if spaced to about 5 inches and the in- 
tervals filled with wood; but against mere 
penetration, the effect of the wood will not 
exceed at the most 2 or 3 per cent. and may be 
neglected, 


EFFECT OF PROJECTILES ON ARMOR MADE OF 


Steel. 


Chilled -east-iron 


Cast-steel facing Oil-c hillMead | with chilled face 





. hy b on Se -iron steel - tact . > on softg>ack. 
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at by many competent Wises, wae ae a Wrought-iron. Wrought er backing. Grusop plate. 

# lished their works in pamphlets or periodicals Browne - Ellis | me 

s ‘ ; be plate. Cammell- | Schneider 

: already in the U. 8S. Engineer Department Li Wilson plate, plate. 

3 brary or in other Libraries easily consulted. 


Rs In consequence, the writer will limit himself _—_| ] 
Ps here to a condensed treatment of the subject 
and to references to printed works where the 
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e . netrated an mor may be)! penetrated, bu 
e “et bee i i Ss together. generally cracked | cracked or brok be ked é 
Es has not yet 2 published = English. = | or bri ben = 7 on en es end analy broken & 
ad The history of wrought-iron and steel-armor & an : 
af and its trials from its commencement up to Be} = a { 
% 1865, has been quite thoroughly treated by 3 Shot broken by | se icea aa Riatlitin 
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Browne in the current files of the London En- z re eee Sa aedia tc ; 
gineers. £ Shot sometimes ‘ 
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same amountof money will, roughly speaking, ® Armor pe ne- at last broken up. 


furnish a steel-faced wrought-iron or sur- 
face-hardened-steel armor of 20 inches thick- 
ness, @ wrought-iron armor of 40 inches thick- 
ness, or a chilled cast-iron armor of 60 in- 
ches thickness. Roughly speaking the steel- 
faced wrought-iron or surface-hardened steel 
is least heavy, and the strongest in proportion 
to its thickness; the wrought-iron is easier 
made, easier worked, easier added to, best 
against racking shots, localizes best the effect 
of a shot, can best be penetrated and even 
perforated without being actually destroyed, 
and can best have the amount of penetration 
calculated in advance; the chilled-cast-iron is 
easiest and quickest made, can be given any 
shape, requires the least working, is easiest 
and quickest placed in position, is never pene- 
trated, always shivers to pieces the striking 
projectiles, generalizes best the effect of a 
striking projectile, provides the greatest 


“Published in ENGINEERING News by permission of 
the War Department 


‘See page 623 to 780, Holley, Ordnance anc Armor, 3865 
(It is but just to remark here that this work is by no 
means yet out of one but, on the contrary, is still uni- 
versally regarded in Europe as one of the most valu- 
able publications of its kind.) 


"See Glanz, Geschichtliche Darstellung der Panzer- 
ungen und Eisen-Constructionen, Vienna 1473. 


*Ro | Raatacere Prof. papers. Volumes a to 21. and 
R. E, ts (occasional se serick), vols. i,t 8. 
careful Spares § 
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: ‘Oblig ue Fire. —Wrought- iron armor wi!! ordinarily defect projectiles which strike at angles of | > 
to 60° fnelination to its surface. Steel armor will deflect projectiles up to 65° inclination. eae a 


Nots.—These angles may be diminished by 20° to 30° in the ease of superior fire, or thin or inferior armor 


Penetration.—The object to be gained b 
neectann the outer armor. 


liable to be called upon to receive a single 
blow of 40,000 foot tons). 

Penetration.—Long and careful experiments 
have determined, with fair accuracy, the pen- 
etration of known projectiles in known 
wrought-iron; but the shape and quality of 
projectiles and the quality of wrought-iron 
differ so much in themselves thatit is almost 
impossible to get any formula that will apply 
accurately to all cases. The most useful rule, 
one probably as close to general accuracy as 
varying projectiles and armor will allow (usu- 
ally termed Orde-Browne’s short rule), is that 
the penetration in wrought-iron is one dia- 
meter of the shot pereach thousand feet of the 
shot’s striking velocity (*). 

Various so-called exact formule have been 
earefully worked up by Noble, Inglis, Nait- 
land, Helie, Froloff, de Brettes, Krupp, Adts, 
and other European authorities (*); but the so- 
called short rule of Orde-Browne is approxi- 
mately a mean of them all, giving penetra- 
tions sometimes 20 per cent. less than Helie, 


y penetration is the power of earrying a bursting charge into or 


A rigid bacbtne of wood, iron frames, or 
granite may add from 5 to 50 per cent. against 
penetration, according to the amount of 
rigidity in the backing, providing that the 
fastenings are made strong enough (7). 

Steel-faced iron is made from 25 to 33 per 
cent. more resisting (and about 50 per cent. 
more expensive) than the same thickness of 
wrought-iron (*). 

All steel with an oil-chilled face has shown 
itself slightly superior to steel-faced iron; but 
it is not yet known whether this superiority is 
proportionate to the extra cost (*). 

Chilled-cast-iron may be broken up, but has 
never yet been penetrated by any projectile. 
Engineers have not yet determined practically 
how taiek it must me to wand a bgives 1 number 








* See Kunka, Die Panzerthuerme, 149-156 for detailed 


formule: U. 8. Engrs. Prof. papers, No. 17, page 23; 
Glanz. page 102. 


* See Kunka, Gadaud, and compare with Prof. pa- 
pers, page 260, vol. 7, 1882. 


o 2 7 See page 256, vol 7, R. E. P. P., aioe 1882; and Shoe- 
references to the eee T fuller ae te = See and 20 per cent. more than Adts. buryness oe oat of August 1883 

in bp. wee Pensacks ey ocGs orig for ssa: re Other approximate rules, always wanted, Pei, S'S Mastery Pept paners No R 
181. This d > ean st valuable of the kind yet but not always to be found, are the following: , aa . 

pabiisheds should with its foot mee references, ee te -_ 


every Engineer Office 


, *B.E. Prof. papers, page 268, Vol. 7, 1982. 
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* See page 39, U. 8. Engrs. papers, No. 25, for 1883. 
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of shots from a given gun. The rule followed 
by the manufacturer is as follows: 
4 


For inland defence, d = 0.3284 /F. t. 


4. 
For coast defence, d = 0.2044/f,. t. 


in which d = maximum thickness of armor in 
feet. f. t.=foot tons of living forces in the 
striking projectile. 

This thickness is caleulated under the sup- 
position that the elasticity of the metal will 
allow the living force of the striking projectile 
to be distributed over the whole mass of ar- 
mor plate, and not merely upon a circumfer- 
ence equal to that of the projectile. 

No condensed general summary can be 
strictly applied to individual cases. The fol- 
lowing table is, however, useful in showing in 
a general way the mutual effect of projectiles 
and armor upon each other. 

When fuller takles are not within reach, 
those of the article on ‘“‘Gunnery”’ in the En- 
cyclopedia Britannica, ninth edition, can 
always be depended upon to determine the 
time of flight, the remaining velocity, ordinary 
penetrations, and to solve almost all the ordi- 
nary problems of gunnery ballistics. 

In order that the requirements of heavy 
armor may be better appreciated, the follow- 
ing cases are cited from records of actual ex- 
periments. They represent the extreme tests 
to which heavy armor has so far been sub- 
jected. 

Wrought-iron.—In August 1883, a 9-inch 
Whitworth-steel shell went through an 18- 
inch wrought-iron plate, besides a ‘cast-iron 
supporting plate, an oak backing, and steel 
skin, and many feet of wet sand (1°). On Sep- 
tember, 24th, 1883, at Pola, an 11-inch Krupp- 
steel shell went through 25.5 inches of iron in 
the form of a 15.7-inch Cammell-wrought-iron 
plate, a 9.8-inch teak backing, a 9.8-inch Cam- 
mell-wrought-iron plate and 19 feet of eurth 
(‘'), These penetrations lead by analogy toa 
penetration of over 40 inches of wrought-iron 
by an 18-inch gun. On August, 22nd, 1883, 
at Shoeburyness, a 16-inch 1,700-pounder 
chilled-iron shot went through an _ 8-inch 
wrought-iron plate, a 5-inch wood backing, 
another 8-inch wrought-iron plate, and went 
10 feet farther into a solid masonry backing. 

Steel-faced wrought-iron.—On June, 6th, 1882, 
at Shoeburyness, a 4-inch 13-pounder new- 
model-Palliser shot went through a 4-inch 
Wilson-Cammell steel-faced plate ("*); and 
later an 80-pounder shot perforated a 6-inch 
steel-faced plate. 

In November 1882, at Spezzia, the second 
blow from a 17.7-inch 2,000-pounder chilled- 
iron projectile twice broke an 18.9-inch steel- 
faced plate, one plate being of Brown and 
the other of Cammell manufacture ('3). On 
August 22nd, 1883, at Shoeburyness, a 16-inch 
1,700-pounder chilled-iron shot badly cracked 
and bent, though it did not break or detach, a 
12-inctk Cammel steel-faced plate backed by 
more than 12 feet of solid masonry (*'). In 
the spring of 1884, at Shoeburyness, a 16-inch 
1,700-pounder Palliser shell penetrated 8 
inches and broke to pieces an 18.9-inch Cam- 
mell steel-faced plate ('*). 

The strength of steel-faced iron is not esti- 
mated usually at more than 1.33 times that of 
wrought-iron (*5). 


*see Orde-Browne on “Armor under different 
kinds of fire,” in Iron and Steel Institute papers for 
1883-4. 

"See Krupp. on Krupp’s experiments, 1883. 

**In the presence of the writer; see also Orde- 
Browne, as above quoted. 

*? Ses page 38, No. 25, U. 8. Engrs. Prof. papers, 1883, 

** See United Service, as quoted in_page 11, Army 
and Navy Register, Washington, for June, 21st, 1884. 

**® See page 11, No. 25, U. 8S. Engrs. Prof. papers. for 
1883; also, Col. Inglis, page 274, Vol. 7. R. E. Prof. 
papers, for 1883. 
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Wrought-steel—In 1876, a 17.7-inch 2,000- 
pounder chilled-iron projectile completely 
demolished (though apparently not able to 
quite perforate) a 21.75-inch Schneider soft- 
forged steel plate backed with 30 inches of 
wood (18), 

Chilled or Hardened Steel.—In November, 
1882, at Spezzia, it required four shots from 
17.7-inch 2,000-pdr. chilled-iron projectiles to 
knock down an 18,.9-inch Schneider forged- 
steel plate with a6-inch oil-chilled face (17). 

Chilled-cast-iron.—On October 22nd, 1883, at 
Magdeburg, it required four shots from 12- 
inch 980-pdr. steel projectiles to break up a 
Gruson chilled-cast-iron plate of 43.7-inch 
maximum thickness, without backing, but 
supported at its ends. In this case there was 
no penetration at all, and all the steel pro- 
jectiles were shivered toJpieces on impact (**). 

Fastenings.—The methods of fastening ar-- 
mor plates to each other and to their back- 
ing or supports, differ with the material of the 
plate. 

_ Wrought-iron and steel plates are usually 
bolted to each other and to their backing. If 
placed in a vertical or nearly vertical position, 
they should be well supported at the top and 
bottom by a strong wrought-iron hoop or ring 
(as in the Admiralty Pier turret); and should 
be firmly supported in rear, either by vertical 
iron box-girder posts at intervals of 5 feet to 
6 feet (as at Admiralty Pier), or by vertical 
Z-shaped iron frames at intervals of 1.5 feet to 
2.5 feet (as on the Devastation and Colossus). 
Wrought-iron armor may be arranged, either 
in asingl« thickness (as on the Neptune), or 
in two thicknesses with ateak filling between 
(as on the Devastation or Thunderer). Steel- 
faced iron armor has so far always been ar- 
ranged in a single thickness (as on the Aga- 
memnon and Inflexible), but may of course 
be combined anywhere with inner thicknesses 
of wrought-iron. Both wrought-iron and steel- 
armor may, either be backed with two thick- 
nesses of teak wood, the second thickness fill- 
ing the 2.5 foot intervals between vertical 
frames (as in the Royal Sovereign and Prince 
Albert), or be backed with a single thickness 
of teak (as in the Agomemnon); or may not be 
backed with wood at all(as at Admiralty Pier), 
The armor is always provided with an inner- 
skin lining on the inside of the teak backing 
(as on all English ship turrets), and generally 
(as on the Neptune), though(as on Agamemnon 
and Admiralty Pier) not always with a similar 
lining on the inside of its vertical frames, to 
prevent the flying of bolt heads on its inte- 
rior. Asa further protection, a leathern man- 
telet (as at Antwerp Fort No. 3) or a rope man- 
telet (as proposed for the Agamemnon and 
Admiralty Pier) is sometimes used also in 
rear of the armor to keep splinters and rivets 
from flying upon the cannoniers. Wrought- 
iron plates are bolted with Palliser (‘°) bolts 
which may pass, either through only two 
consecutive thicknesses of metal and wood 
(*), or entirely through all the thicknesses of 
metal and wood ('*®) or may combine both 
methods (as in the Devastation). Steel-faced 
plates and all steel plates are fastened to their 
backing, either by Cammell-Wilson wrought- 
steel bolts and cast-steel washers (as described 
in detail under ‘‘ Agamemnon ” in Report on 
Turrets), or by Brown-Ellis wrought-steel 
bolts and washers (as described in detail 
under ‘Colossus’? and “Conqueror” in 
Report on Turrets); these bolts in both cases 


a Inglis, page 272, Vol. 7, R. E. Prof. papers, for 
1 


a See page 39, No. 25, U. 8. Engrs. Prof. papers, for 
1883, 

** See Armor Ew trials at Magdeburg, October 22nd, 
1883, published by U. 8. Engr. Dept. 1884. 


1® For details of these bolts, see Inglis, page 264 and 
Plate 2, Vol. 7, R. E. P. P., 1882;0r page 5 and Plate 2, 
U.8. Ord. Notes, No. 151; also page 43, Supp. to U. 8. 
Engrs. Prof. papers, No. 2le 
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entering only a limited distance into the softet 
metal of the rear face of the plate, and in both 
cases being screwed in the rear side of the 
assembled plates. 

Chilled-cast-iron armor plates are usually 
keyed to each other by means of wrought- 
iron keys and zine (or other soft-metal) tenons, 
which lie within corresponding mortises or 
hollows countersunk in the opposed surfaces 
of the joints. The assemblage is made by plac- 
ing the two plates side by side, inserting the 
wrought-iron keys in their proper places at 
the same time; melted zine (or other soft- 
metal) is then run in from above until all the 
dove-tailed countersunk hollows are com- 
pletely filled. The resulting construction 
forms an apparently solid mass without any 
exposed rivets or bolts either inside or outside, 


(TO BE CONTINUED.) 
en 


Surveys of the Coast of Holland. 


BY A. VAN HORN, 
Translated for ENGINEERING NEws. 

The coast of Holland from the ‘ Hoek van 
Holland,’’ to the most northern point, called 
Helder, forms in its general outlines a flat 
concave curve, with a radius of 67.75 miles, a 
chord of 51 miles, and a rise of 5 miles. The 
ocean currents, runring parallel with the coast 
and the violent western gales blowing direct 
against the cvast, cause a continuous wash of 
the chain of dunes, the constant inland 
movement of the foot of the dunes, and the 
decrease and lowering ofthe seashore. These 
damages are sometimes so heavy, that as far 
distant as Pettem, Province of North Holland, 
the chain of dunes is entirely washed off, mak- 
ing the erection of artificial protective works 
necessary. Where the deep water lines ap- 
proach to a threatening extent, the latter is 
protected by spurs. A considerable length of 
the strand must be protected in this manner. 

The observations made during the last year 
in reference to the currents in the North Sea, 
reaching over a length of 9.3 miles, have 
shown that the curves of depth get nearer and 
nearer to the coast, and that the currents—the 
strong flood-currents especially—run stronger 
into flat concaves, because the course of the 
chord of this concave is N. N. E., and the 
course of the flood north-east. As long as the 
action of the North Sea remains the same, it is 
not probable that the encroachments inland 
will cease or decrease. 

Better and more complete protective works 
have been used for many years, to counteract 
the great dangers, which threaten the rich 
marshlands lying behind the chain of dunes. 

It is of great importance to know exactly the 
nature and the extent of the changes of the 
shore, so as to be able to construct the neces- 
sary works in time to prevent damages by the 
currents ete. The annualsurveys of the shore, 
of the low water line, and of the foot of the 
dunes show which parts of the shore are being 
washed out, and therefore require protection. 

The methods used in Holland are of inter- 
estand may be adopted on other coasts with 
the same success. 

Tbeentire coast line from Hoek van Holland 
to the Helder has been surveyed by triangula- 
tion; every 1,000 metres (3,280 feet), a point 
called ashore post has been permanently set. 
All surveys are based on them. They stand 
along the foot of the dunes above mean high 
water line ; commence with 0 at the Helder,and 
end with number 117 at the Hoek van Holland. 
The systematic surveys of the shore were com- 


-menced in North Holland in 1843, and in South 


Holland in 1857, and have been repeated an- 
nually, since then, so that the changes of the 
coast of North Hollandarp known for a period 
of 42 years, and of the coast of South Holland 
for 28 years. The shore surveys are made as 
follows: 




























































1. The surveys are usually made in Septem- 
ber. 

2. Those days are selected, on which the 
lowest water occurs in the morning and even- 
ing, giving an opportunity to take advantage 
of two ebb tides in one day. 

3. Stormy weather, strong breezes, westerly 
winds and strong breakers after rough 
weather, prevent the survey. 

4. East and south-east wind, blowing from 
the land and causing the least surf, are the 
best for the surveys. 

5. On the days, when surveys are made, the 
flood and ebb tides are observed at the Helder 
and at Pettem, so astobe able to refer to 
them the elevations of the foot of the dunes 
andthe distances of the shore posts with re- 
ference to the high and low water lines. 

6. The base for these surveys is the high 
water line. The difference between high 
and low water is assumed as follows: At the 
Helder, 1.20 metres(3.93 feet), at Pettem, about 
12.5 miles south, 1.60 metres (5.24 feet), and 
at Zandvoort, 41.5 miles south, 1.70 metres (5.57 
feet). The last height of the flood is the same 
along the rest of the coast from Zandvoort to 
the Hoek von Holland, 117 kilometres (72.5 
miles) south of the Helder. The intermediate 
points are reduced proportionally tothisscale. 

7. The elevations 6f the foot of the dunes 
are measured in decimetres and the width of 
the strand in metres. 

8. The time of the surveys is arranged by 
high water atthe Helder occurs at6 .30 o’clock, 
at Pettem at 6 a. M. and at Zandvoort at 5.30 
o’clock and that the highest water occurs 
50 minutes later every day. 

8. In making the survey from one shore 
the fact, that during full and new moon the 
post, the limit to which the last flood tide has 
run up, is ascertained ; that line can easily be 
established by the marks and lines which the 
receding water always makes on the shore. 
As the movement of the waves during quiet 
weather is from 2 to 3 metres (6 to 10 feet), 
the last high water mark is located 2 or 3 
metres seaward from the marks left by it. 
This is then accepted as the true line of 
the last high tide. 

10. This mark is then used for the further 
operations; the distance to the foot of the 
dunes and the distance to the then existing 
water line are measured from this point, ata 
right angle to the shore posts, and the same 
distances are also measured directly from the 
shore posts. 

The differences of length and elevation be- 
tween the water line during the survey and 
the point of the last high tide furnish the ne- 
cessary data for the determination of the di- 
stance of the low water line. This is based 
upon the nearly always correct assumption, 
that the grade of the shore is uniform. The 
proceeding is best explained by an example. 
Suppose : 

The survey begins at the shore post No. 0 at 
the Helder, 3hours after high tide. Let the 
difference between the mark of the proceeding 
high tide and the water line at the time of 
survey be 0.6 metres (1.97 feet) and the distance 
between the two 50 metres (164 feet). ‘The dif- 
ference of tides at this place is 1.20 metres 
(3.93 feet) hence the low water line is 100 
metres (328 feet) seaward from the mark. In 
this manner the measurement can be made 
from each post at any time after the hich 
water, if the hour is observed, when the mea- 
surement was made. The elevations and dis- 
tances so obtained are corrected according to 
the high and low tide of that day and then re- 
duced to the mean high and low water. 

The results of all the 117 measurements are 
then arranged in a systematic manner, the dis- 
tances of the shore posts are platted as ab- 
scisses and the distances of the high and low 


water lines and of the foot of the dunes as or- 
dinates. In order to ascertain the relation of 
the foot of the dunes to the elevation, the 
height of the same is platted as ordinate and 
the distance of the shore poles as abscisses. 

A review of the measurements show at once 
how irregular the changes of the shore are; in 
one year the shore has largely increased in 
width, andin the following year the reverse 
or so takes place. These irregularities can be 
easily explained by considering the great in- 
fluence of the frequency and strength of storms 
and the course of the wind upon the forma- 
tion of the shore, and by also considering the 
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2. During the period of 1843-47 to 1857-61 the 
low water line changed little from post 0 to 35, 
but moved considerably seaward from post 
35 to 71. During the succeeding period the 
movement amounted to much less and many 


sections even turned into reverse conditions, 


because the water along the coast of Holland 
has become a great deal deeper during last 
years, so that the movement towards the land- 


side from 1857-61 to 1878-82 was: from 1 metre 
at post No. 99 to 114 metres (374 feet) at No. 104 


The movement towards the sea between posts 
53 and 58 is contributed to the influence of the 
piers of the harbor of Ymuiden. 
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Plan of the Shore of Holland from the Rotterdam Canal to the Helder. 


great difference it makes, whether the sur- 
veys are made shortly after a heavy storm or 
a longer time afterwards, during which time 
the dunes and the shore have increased again 
by sand drifts. 

This proves, that no reliable conclusions 
ean be arrived at by citing the annual obser- 
vations of the increase and decrease of the 
shore. While, trying to ascertain the changes 
of the shore, the observations must be free of 
local and exceptional influences; this can be 
done only by representing graphically the re- 
sults of several years. A period of five years is 
used in Holland; this period seems to be suffi- 
ciently long to neutralize the irregularities 
and furnish reliable information about the 
condition of the shore. 
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3. The shore has widened from 1843-47 to 
1857-61 along the coast of North Holland be- 
tween posts No. 0and No. 71, but narrowed 
since then, so that from 1857-61 to 1878-82— 
with the exception of Ymuiden—the width has 
decreased along the entire coast from the 
Helder to the Hoek van Holland. 

Since 1857 the elevations of the foot of the 
dunes were also measured. . It is natural that 
these measurements are less accurate than the 
other data. Regarding the increase or decrease 
of the shore, it is, however, of little account 
whether the foot of the dunes is located a few 
inches more or less towards the sea, while the 
elevation would be seriously affected by such 
an error. The surveys have shown that the 
elevation of the foot of the dunes from post 


} 


SHORE. 


| Dist. 


to to to | feet. 


to to 
1857. 61 1867. 71 1878. 82 1878-82 1857-61 1961 - 71 1878- 82 1878 82 1857-61 1st. 71 1818-03 1878- 82. 


| 
‘ 
| 
j 


Number. FEET FEET. Ferr. 

eto 3 26 +3 — 30 — 7 +- 128 — 2% —12%5 | — 148 +102' — 4) — 6%] —14) 9,843 
3to 20 —-% | —4 —- 38 — 75 - 3; —3 | —112; —1% + 39 20 | — 79 | — 59 | 55.776 
27 to 36 — Su —33 | —-20| —S — —10 | —112; —121/ + 3 + 06, — 921 — 66 29.528 
36 to 53 o> —-W +99) + 7/4 5, —16| — 7% | — 92/ + 54/— 3| — 9 | — 98 | 55,775 
53 to 57 + 43 + 3 | - 56 +659 | + 102 — 3 + 236 + 233 + Di — 3 + 210 | + 174 | 13,124 
57 to 71 + 16 7)|+2 + 26 + 148 10 | —125| - 105 131 3' —144] — 141 | 45.933 
71 to 100 ! 0; +16) +16 16|— 73%|— 6 + 146| — 9] — 79 | 95,146 
100 to 107 +59 | — 7) —66 —68 |— %| — 61 | — 6|— @ - 3a 
107 to 117 |}—-3 i-—-s — % —-39 — 6\|— 6 — 14'— 2] — 39) 32 809 


The table sabeei the changes of the foot of 
the dunes, of the low water line,and of the 
shore, commencing with shore post No.0 at 
the Helder, and ending at No. 117 at the Hoek 
van Holland. The sign + means the seaward 
movement of the foot of the dunes and of the 
low water line, and the increase of the shore; 
the sign — means the inland movement and 
decrease of the shore. 

This table shows: 

1. The foot of the dunes from post 0 to 20 
has been narrowed from 1843-1847 to 1882. 
South of the protective works at Pettem posts 
27 to 101 ha e remained nearly unchanged; 
they have moved rather a little more seaward 
than landward. South of post 101 a strong 
decrease, mostly at post 104, can be observed, 
amounting to 76 metres (250 feet) in twenty-one 
years. 
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No. 9 to No. 22 has increased himatiiaiiae 
during the period from 1857-61 to 1867-71, but 
that it since has decreased much more, so that, 
taking the entire period from 1857-61 to 1878-82, 
the foot. between the posts0 to 71 has been 
lowered considerably. South of post 71 to the 
Hoek van Holland, only small changes have 
occurred. 


It would be hasty to predict, from the sur- 
veys made so far, the future changes of the 
shore. The period of observation is too short. 
Notheory can be established as yet, according 
to which the changes take place. The method 
described does not give absolutely accurate 
resuits, as the assumptions are but approxi- 
mately correct. This is, however, of little im- 
portance as such measurements do not need to 
be absolutely accurate for the purpose, to 
ascertain the changes oftheshore. But the 
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method can be recommended on account of 
its simplicity, not needing extensive prepa- 
rations.— Wochenschr. des Oesterr. Ing. & Arch. 
Ver. Sept. 26, 1885. 
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Sections 12, 18 and 14 of the New Croton 
Aqueduct. 


The accompanying plans and elevations, 
Plates 1 and 2, show sections 12, 13 and 14 of 
the New Croton Aqueduct, the last portion of 
the aqueduct proper still to be let, and for 
which proposals are called on January 20th 
next. 

Section 12 includes shafts No. 24, 25 and 26, 
and the tunnel or inverted syphon under the 
Harlem River. At about station 1,480 on the 
east bank of the river the aqueduct takes a 
downward dip of 15 feet in 100 feet, until it 
reaches a point somewhat east of shaft No. 24, 
where it decreases from 12 feet 3 inches in di- 
ameter to 10 feet 6 inches, and, with a grade of 
2 feet in 100 feet, passes under the Harlem 
River to the foot of Shaft No. 25, at which 
point the bottom of the sump is 166 feet below 
Croton datum. 

The test borings made in the bed of the 
Harlem shew hard rock for the greater por- 
tion of the tunnel line, but towards the west 
bank a deep pocket filled with gravel and 
sand is indicated, and the rock is marked 
‘* doubtful ;” this formation may necessitate a 
change in the grade of the western half of the 
river tunnel as shown by the dotted lines on 
Plate 1, though a test drift from the bottom of 
Shaft No. 25 can alone decide this point. 

The river tunnel will be lined in parts re- 
requiring it by a shell of cast-iron plates with 
outside flanges, one inch thick; but the en- 
gineers believe that for much the greater por- 
tion of the length, the ordinary lining of 16 to 
20 inches of brickwork backed with concrete, 
and the solid rock will be sufficient for all de- 
mands upon it. 

Through shaft No, 25 the water rises to the 
level of the New York city end of the aque- 
duct, and this shaft being under pressure is 
sealed by inverted arches just above the aque- 
duct roof, as shown. The elevation at which 
the aqueduct leaves the shaft is 13.5 above 
Croton datum. This shaft No. 25 is double, 
each division being 12 feet 3 inches in diame- 
ter; one is the aqueduc? shaft proper, and the 
other is a pumping shaft to be used in clear- 
ing the river tunnel of water for cleaning or 
any necessary repairs. The aqueduct shaft 
needs little description; the pumping shaft 
decends to a lower level than the other, and 
the two are connected at the bottom by a gate 
sufficiently large to admit a man, and man- 
ipulated by a valve rod passing up the 36-inch 
pipe shown on the plan. It is proposed to do 
the pumping by two large buckets provided 
with a bottom valve and running in guides 
built in the pumping shaft, and the gate be- 
low makes it possible to cut off the pump- 
shaft and empty it in case any repairs are 
needed to the guices or any accident happens 
to the buckets. The bottom valve likewise 
can be made to act as a blow-off of any silt, 
etc., deposited in the bottom of the aqueduct 
shaft, by first emptying the deeper shaft 
alongside, and then opening this gate and al- 
lowing the water to escape under the pressure 
due to its hydraulic head. 

As shown on Plate 2, a blow-off made of two 
4 feet cast-iron pipes imbeded in concrete in 
a rock tunnel, is provided about on a line with 
the bottom of the aqueduct proper. These 
blow-off pipes will be utilized in emptying the 
portions of the tunnel on both sides of the 
river that have a hydraulic gradient higher 
than high water in the Harlem River. The 
pipes terminate in a gate-house on the river- 
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bank, provided with the proper valves, etc., 
and a 36 inch main, which communicates 
with the high service pumping station near 
the High Bridge. ‘l'his latter arrangement 
makes it possible to take water for the high 
service from the new aqueduct in case 
there is any trouble or necessary shut-off of 
the old Croton supply, crossing the High 
Bridge. Both the aqueduct and the pumping 
shaft will be lined with 1} inches of cast-iron, 
and the specifications provide that this lining 
may be made in solid rings about 5 feet high 
and be connected by a ** bell-and-spigot”’ joint 
as in water pipe, instead of the horizontal and 
vertical bolted joints shown in Plate 2. 

Shaft 26 (Plate 2) is intended as an overflow 
or regulator of pressure at the gate-house at 
135st street. The nearest other vent of this 
character is at South Yonkers, and as there 
may be fluctuations in the flow this provision 
will compensate forthem. The arrangement 
is simple and plainly illustrated; two 4 feet 
cast-iron pipes will carry off the surplus water 
from the overflow. 

Section 13 starts a little west of shaft No. 
26 and passes to Station 1557, near 162nd 
Street, with a total length of about 4,700 
feet; it contains two ordinary shafts, Nos. 27 
and 28, one 143, and the other 123 feet deep. 
Section 14 commences at Station 1557 and runs 
to a gate-house near 135th Street, and Con- 
vent Avenue, a distance of 7,160 feet. Shafts 
29, 30, 31 and 32, being under pressure, will be 
sealed by inverted arches. The tunnel on 
both sections will be 12 feet 3 inches in inside 
diameter, and in its construction similar to 
the portions on the east side of the Harlem 
already described in this journal. 

At the gate-house at 135th Street, the aque- 
duct proper will terminate, and from there 
the water will be conveyed to the Central 
Park reservoir by 48-inch cast-iron mains. 
There will be ten of these mains leaving 135th 
Street, but two of them will be turned di- 
rectly on to the distribution, leaving eight of 
them to pass to the Central Park. 
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Paving Sets, 


Sets when properly secured in position and 
formed of the hardest stones are so durable, 
even under the heaviest traffic, that it is not 
worth while to make them more than from 6 to 
74inches deep. Two depths are employed in 
Liverpool : the first for moderate traffic, aver- 
aging 6} inches; and the second for the heavi- 
est traffic, averaging 7} inches. In relation to 
its other dimensions, a set should be of such 
depth that when the wheel of a heavy cart 
passes over one edge of its upper surface it 
should not tend to tip. The resultant direc- 
tion of pressure of the load and adjoining sets 
should, in short, always tend to depress the 
whole set vertically. Where as frequently 
happens, this precaution is neglected, the 
maintenance of a uniform surface is impos- 
sible. This consideration would lead per se, 
for sets of the above-mentioned depth, to a 
surface of 4 or 5 inches square. Sets of this 
figure remain comparatively stable even on 
bad foundations and with defective joints. 
There are other influences, however, which 
lead toamoditication ofthis form. It is desir- 
able that the width of each set measured 
along the street should be small. If it is large, 
a horse drawing a heavy load attempting to 
find a joint slips back, and requires an excep- 
tionally wide joint to pullhim up. The wide 
joint induces increased wear of the upper cor- 
ners of the sets, and increased noise. In prac- 
tice the author has found that, for all but the 
softer stones, upon which, even if there were 
no joints, horses could travel with facility, it 
is desirable that the widths of the sets should 
be such that four taken at random, and placed 
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Plate I.—New Croton Aqueduct: 
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side by side, will not measure more than 14 
inches across. As in this measurement the 
irregular projections of the sets are taken into 
account, the average surface widthis less than 
3 inches; and if with this width the surfaces 
are square, the number of longitudinal joints 
is so great that it is impossible for the paviors 
to break joint properly, and at the same time 
to keep the joints close, without much loss of 
time in selecting each set as it is placed. 
Two or more longitudinal joints in nearly 
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gains in strength, inasmuch as the outer sur- 
face is to a considerable extent changed, and 
made like malleable cast-iron, gaining in 
toughness. There is a gainin weight of about 
one-half of one per cent., owing to the oxida- 
tion, and a scarcely perceptible increase of 
volume. The protection is very perfect, as 
has been proved by burying test pieces for one 
year in the ground in very damp and unfavor- 
able places. The coating is liable to have its 
appearance injured by handling, and for ob- 
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Moreover, the soaking in water makes the 
wood less liable to twist and warp in subse- 
quent drying, and when it is cut up into 
seantlings for use, besides rendering it more 
proof against the attacks of worms, though its 
strength is supposed to be slightly diminished 
thereby, which seems to be borne out by the 
fact that the loss of weight is greater in water 
seasoned wood than when it has been merely air 
seasoned. If placed in water it is better that 
it should be completely submerged, as noth- 





—-FPLAN-or OVER--LOW —— 
— ar SHAFT NO: 26° —— 





lac ihn td aie di hh ihe 


Plate 2.._New Croton Aqusduct:—Aqueduct and Pumping Shaft and Overflow at Shaft No, 26. 


the same line, or a single rather wide longi- 
tudinal joint, almost invariably initiates a 
groove.—G. F. Deacon. 
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The Bower-Barff Process for Protecting Iron. 





The Bower-Barff process for protecting 
iron from rust, by covering it with askin of 
magnetic oxide of iron, appears to be steadily 
gaining in favor in Germany. It is not infre- 
quently mentioned in German technical jour- 
nals, and always with approval. Recently at 
& meeting of a branch of the German En- 
gineers’ Society, at Hanover, a paper was read 
by one of the members, in which he very 
strongly recommended the process to en- 
gineers and architects. Speaking of the fine 
blue-gray color of the coating formed, he said 
that this was always the more beautiful the 
cleaner the surface of the articles operated 
upon. The coating adheres very strongly to 
the metal, but still not so strongly as to allow 
of working iron so coated beyond a very lim- 
ited extent. Thus wire cannot be bent with- 
out cracking off the oxide formed on it. 
Therefore all articles to be protected should 
be finished before the oxidation takes place. 
As regards the strength of iron treated by the 
process, the results of experiments go to 
prove that wrought iron does notin any way 
suffer by the oxidation, and that cast-iron 


jects where this is a matter of importance, it 
is better to brush the surtace over with grease 
or wax, which is absorbed into the oxide and 
re:nains in it, permanently protecting it. An- 
other property of objects coated with the ox- 
ide, is specially pointed out as of great value 
for some purposes, especially for objects of art. 
The oxide coat easily takes enamelling, silver- 
ing, gilding or platinising. The enamel, or 
the solution, can be put direct upon the ox- 
ide, and then after firing adheres perfectly 
and has not the tendency to crack off, as in 
the case of its application to the bare iron. 
Then a coating of bronze or other metal can 
be given to objectsin the simplest manner by 
brushing them over with a brvsh made of the 
metal in question. So much of the metal 
penetrates the oxide coating thatthe result 
is perfectly permanent. 
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Seasoning of Timber. 





Though air-drying is the best and most cer- 
tain way of promoting durability in wood 
without impairing its strength, the time it 
takes is often a great drawback, hence the im- 
mersion of the newly-felled timber in water is 
resorted to in order to arrest any tendency to 
change, by washing out of the pores of the 
wood all sap and other substances which tend 
to promote fermentation, and hence decay. 


21 


ing is so injurious to timber as being exposed 
to alternate wet and dry. The generally re- 
ceived opinion is, that for ordinary purposes a 
fortnight’s immersion in running water is 
sufficient, though much must depend on the 
size of the balks so treated. M. de Lapparent, 
one of the Government inspectors of timber in 
France, recommends for timber used in ship- 
building one year’s immersion in river water, 
two years in fresh, or three in brackish water, 
constantly being changed, to be followed by 
two years of air-seasoning. The gradual pro- 
cesses of air and water seasoning are the only 
ones which can be safely applied to timber in 
large scantlings; still, artificial drying may 
often be successfully employed in the case of 
smaller scantlings, more especially in the 
preparation of timber for joinery, for which 
purpose it should be quite dry and free from 
any tendency to shrink. 

Amongst such systems we may mention dry- 
ing in ovens or hot chambers, exposed tocur- 
rents of air ranging from 90 degrees for hard 
woods and large sections, to200 degrees for soft 
woods in thin boards, the process being carried 
on until the wood has lost from onerfifth to 
one-third of its original weight, according to 
the purpose for which it is required to be 
used. Boiling and steaming wood for three or 
four hours are often resorted to, as the subse- 
quent drying is there by rendered very rapid, 
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and the tendency to shrink and twist is re- 
duced to a minimum, whilst the wood be- 
comes so pliable that ribs and planks can be 
bent to any required curve, and, if confined 
until dry, will readily retain the form so given 
them. Smoke-drying may also be employed 
at limes with advantage; but carbonising or 
charring the outer surfaces of the wood, 
though very effectual in preserving it from the 
destructive influence of alternate wet and dry, 
such as the ends of posts let into the ground 
are so much exposed to, must never be re- 
garded as a substitute for seasoning; for 
though keeping out external moisture, it ef- 
fectually imprisons that which is in the pores 
of the wood, and so hastens internal decay. 
While on this subject it may be as well to 
observe that paint, tar, and al) similar water- 
proof coatings are only preservatives so long 
as the timber is already seasoned and free 
from moisture,as then they keep it dry; but 
if not, they become the most certain agents 
of destruction. For imperfectly seasoned 
timber the best preservative against the 
weather is a rough-sawn face, which forms a 
shield against both sun and rain, and at the 
same time offers no check to the evaporation 
of the moisture from the pores of the wood-— 
H. C. Seddon, R. E. 
OO 


Proposed Public Works of Paris. 


Tue City of Paris intends to make the fol- 
lowing loans: 


For Waterworks and Conduits... . $19,000,000 
* Drainage Works............ . 8,000,000 
Puritication of sewage matter 4,200,000 
Street Department 60,000,000 
Beautifying and Illuminating 

the streets 


ae 
«é 


ee 


German Cement Manufacturers, 


The Assoc. of German makers of cement 
adopted at their last annual meeting the fol- 
lowing resolutions, for the purpose of free- 
ing the market of spurious cements, which are 
sold under the name of ‘ Portland Cement.’’ 
The resolutions read as follows: 

The undersigned cement works are com- 
pelled by the facts that for many years several 
cemeit works have mixed foreign substances 
with the Portland cement after it was burned, 
and that they still label the same as pure 
Portland Cement, to make the following de- 
claration. 


i. Portland cement is a product obtained by 
intimately mixing lime and clay, these being 
the principal ingredients, and then burning 
the same until they become hard and as fine 
as flour. 

2. Any product, which is made in a different 
manner, or which was mixed during or after 
burning with other substances, is not Port- 
land cement. The sale of such under the 
name of * Portland Cement ”’ is a fraud on the 
purchaser. 

3. Assumed improvement of the compressive 
and tensile strength of cement by addition of 
other substances does not play a decisive part 
in this question, as (a) the increase in strength 
has only been proven by tests in laboratories, 
by using substances, the nature of which has 
not been revealed,—it is therefore uncertain 
whether the same admixtures used in practice 
were used in the laboratories ; (b) because the 
foreign substances mixed with the cement are 
proportionally much larger in the cement 
sold (in some cases even 50 per cent,) than in 
the cement used for testing; (c) because the 
substances used by the works, as slags, clayish 
slate, kaolin earth, hydraulic lime, ete., do 
actually not improve cement, but make it 
less valuable, 
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4. This habit of mixing will undermine the 
confidence in pure Portland cement, as people 
themselves are not able to ascertain the real 
quality of the mixture and the nature of its 
ingredients. 

5, The undersigned cement works bind them- 
selves to sell only such cements as Portland 
cement, which answer the conditions ex- 
pressed under No. 1 of this declaration. 

The association therefore demands that all 
cements mixed with other substances shall be 
sold under a different name than * Portland 
Cement.’’—Deutsche Bauzeitung, 1885, pp. 167, 
ete. 

Transporting Logs to the Sawmill Borre- 

gaard in Norway, 


The large saw-mill Borregaard is situated 
on the shore of the river Glommen, in im- 
mediate neighborhood of the celebrated wa- 
terfall (61 feet high) of Sarpfoss, and cuts 
annually from 200,000 to 240,000 logs. Until 
recently it was a very expensive and difficult 
operation to take the logs out of the river 
Glommen above the cataract. A pruposition 
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was made to cut the river dam (4. in Fig. 4) 
with a canal or a flume, to float down the 
logs. But, asthe dam was made of clay, and 
as it might happen, that the river would make 
a new cut, this proposition was not enter- 
tained. Instead of it, the patented arrange- 
ment, presented in Fig. 1-3, was executed. 
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The logs are pulled up by an endless chain, 
which is moved by rope-transmission and a 
turbine of 120 horse power. The chain is sup- 
ported at every 5 feet by little trucks, running 
on two wheels, on which the logs are laid, the 
smallest end upward. The velocity of the 
chain is 5.13 feet per second. From this chain 
road the logs are dumped into a steep dry 
run, lined with sheet-iron, and about 350 feet 
long. A steeper run adjoins this one, in 
which the logs are moved by water, using 55 
cubic feet per second. 200 logs are movedin an 
hour on an average.—Teknisk Tidskrift, 1884, 
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The Inaccuracies of Chilled Car Wheels. 


At a recent meeting of master car-builders at 
Boston, Mass., it was stated that the 24-inch 
chilled iron carwheels were liable to be } 
inch different in ranges of diameter and an 
equal amount in eccentricity, both variations 
being caused by irregularitiesin cooling. The 
sentiment of the meeting was reported to be 
against grinding the wheels to accuracy in 
concentricity and diameter, as involving a use- 
less expense. These opinions do not seem to 


be warranted by an examination ot the facts. 
The evils of uneven wear of chilled wheels are 
well known, and universally ascribed to skid- 
ding the wheels by excessive application of the 
brakes, but as such use of brakes is forbidden, 
and at present somewhat infrequent, is it not 
more probable that it is in great measure due 
to the enforced slip caused by fastening wheels 
of different diameter upon the same axle? 
Taking the extreme case of a 24-inch wheel 
and a 24} inch wheel upon the same axle; ina 
100-mile run there would be a difference of 871 
revolutions or 5,529 feet in the distance com- 
passed by each of the wheels, and one wheel 
or the other must have slipped on the track 
more than a mile, with its consequent wear 
which would soon find the softest parts in the 
wheel, not to mention the excess of tractive 
force required to do this extra work. Such of 
the wheels as were } inch eccentric would be 
raised 1751 feet during the 100-mile run; and 
the one-third of a mile of vertical component 
must pound rolling stock and roadway. Some 
of the best managed American railways use 
ontheir passenger cars, wheels which have 
been ground, but this comprises only a small 
proportion of allthe car wheels in use. The 
Pullman parlor cars use wheels which are 
made of an annular mass of paper, 36 inches 
in diameter, pressed between an iron boss at 
eentre and surrounded by a steel tyre; thin 
iron plates bolted to each side protect the 
paper against exposure. There are other 
forms of car wheels made of pieces of iron 
with rubber between the iron body of the 
wheel and the steel tyre; and they have given 
excellent results, but the excessive first cost 
has retarded their introduction. 
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Engineers and Architects. 


Translated for ENGINEERING NEws. 


M. Emile Trélat, who occupies a very prom- 
inent position in the French engineering 
world, had anarticleina recent number of La 
Nouvelle Revue under the above caption. The 
writer draws a parallel between the two profes- 
sions and ‘finds many points of divergence be- 
tween them, which may be new to our readers. 
According to him, *‘the ideas, methods, edu- 
cation, temper and preoccupations of the two 
are entirely different. One calls himself a 
scientific man, the other an artist. Appar- 
ently they have one dictionary, but, asa mat- 
ter of fact, they have two languages.’”’ The 
words are the same but the meanings are dif- 
ferent; they exchange speeches but not ideas, 
and thus their communications are few and 
there is no entente between them. In writing 
more especially of the civil engineer, atten- 
tion is called to his “‘young face,’’ to his 
modern appearance on the stage of industrial 
life. The name of his profession is an adopted 
one thatis met with pretty often in going 
back through past ages which have conferred 
on himalong genealogy. The great discov- 
eries of the 17th century opened up vast 
fields for the civil engineer, while the savants 
of the 18th and 19th centuries were his foster 
fathers and teachers. 

In the 17th century the laws of weight and 
gravity were established and generalized in 
that of universal attraction, and the calcula- 
ting processes that allow causes and effects 
to be married together were discussed. A 
new scientific horizon was opened up by the 
knowledge of the movements of bodies and 
their causes. Galileo, Hooker, Newton and 
Leibnitz founded Mechanics. 

But after having defined the relations of the 
movements of bodies and the intensity of the 
forces which maintain them and measured the 
effects of these forces and determined the con- 
ditions of their equilibrium, the savants went 
further. ‘They recognized that the aetion of 
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forces Was transmitted through bodies, since 
they found these bodies, either in a latent 
state in the movements produced, or in a sen; 
sible and measurable state in the resistances 
to movement. They observed too, that ona 
body mechanically immobilized the effect of 
the work of a force is not integrally col- 
lected beyond the body—that it is not entirely 
transmitted to the resisting support—that a 
portion of the force is spent in producing indi- 
vidual movementin the interior of the body. 
Displacements of particles to particles are 
effected, local resistances, of mure or less ef- 
ficacy, are created at each point and propa- 
gated sometimes in very complex ways. A 
whole series of hidden but real phenomena is 
perceived. Science demonstrates and unveils 
these phenomena. Between the bodies of pure 
theoretic conception which would transmit in- 
tegrally the work of a force, and the real 
bodies which fail and break under the effort, 
scientists have interposed and define the re- 
sisting body, that we utilize daily in our works, 
Itis the object which mechanically immobil- 
ized suffersin its individual constitution and 
undergoes changes in its figure that are some- 
times insensible but are always real. The 
obelisk of Luscor is one of the simplest ex- 
amples of this permanent phenomenon. Its 
foundations produce reactions that are op- 
posed to the action of weight exercised at all 
points. This science of the resistance of ma- 
terials isenriched with great names: Mariotte, 
Bernouille, D’Alembert, Coulomb, Dupin, 
Tredgold, Hodgkinson, Navier, Poncelet, Bé- 
langer. It may be said that we have at pre- 
sent a positive science with relation to the pla- 
cing in equilibrium of a number of bodies and 
their resistance. 


The engineer is the special depository of 
this science: “‘the savant of the stability of 
the resistance and duration of materials in 
constructed works.’’ His special sciences are: 
Mechanics and applied Chemistry and Physics. 

M. Trélat denies the engineers any plastic 
taste—form is not in his line, and here begin 
those points of divergence between the archi- 
tect and engineer. The civil engineer seeks 
only to distribute and build the edifice. There 
is actually a mild kind of antipathy between 
the two professionals. The engineer would 
prove by a+ 6 that the public edifices, put up 
by the architect, could be constructed with 
far less material. It would seem that these 
differences are from various causes, more 
marked in France than here. The French 
architect regards the civil engineer as tread- 
ing on his preserves. The engineer in France 
has in fact made a specialty of laying out 
mills and appurtenances, and created a new 
order of edifices: ‘having a maximum of 


vacuum with a minimum of cost.’’ The es-~ 


trangement between the two is somewhat sim- 
ilar to that which existed between physicians 
and surgeons in the last century. The educa- 
tion of the architect and the engineer is differ- 
ent. The Institute indeeed has no special 
schools for the latter, but the State has and 
gives employment to the graduates making 
public functionaries of them. But the profes- 
sion is free and despite the multifarious 
branches which now are included in it there 
is far more unity than might be supposed 
and unequal disciplinary strength. The en- 
tire movement of the profession is satisfac- 
tory and progressive. The architect has not 
the same position, privileged members of the 
Ecole des Beaux Arts have little in common 
with the heterogeneous mass of the body. 
The education of the engineer is deficient so 
far as architecture is concerned, while the 
architect on the other hand has a false esti- 
mate of the role of the engineer. M. Trélat 
believes that a great reform can be made here, 
but he admits the difficulty of harmonizing 
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the two professions. In treating of the sub- 
ject he makes the following remarks which 
certainly have some application here: ‘ One 
of the “‘ sore spots ”’ of the times is just here, 
the professions contain a large number of in- 
dividuals who have mistaken their vocation. 
The activity of our modern world increases 
the number of these dangerous mistakes. 
Our free Society with its fruitful but boundless 
competition increases individual responsibility 
and makes each of us precocious assailants of 
the economic equilibrium. The vocation of 
architect and engineer are peculiarly sub- 
ject to this evil.” 
Sr 


How to Improve Roads. 


Henry county, O., has been well nigh ruined 
by mud. With lethargy born of a sense of 
despairing helplessness the people have sub- 
mitted to their heavy burdens. Year after 
year the mud blockade has almost stopped the 
wheels of business for periods of weeks at a 
time; amounting in all to nearly one-fourth of 
the year. Everybody prays for good roads, 
but nobody puts his shoulder to the wheel. 
Our roads can be very materially improved 
at an expense éntirely within the means of 
even this tax-burdened people. By all means 
let us have stone roads as soon as possible; 
but first let us prepare a place to put the stone, 
to insure us against the chance of losing it in 
mud unfathomable. For the sake of illus- 
trating, let us suppose that we are going to 
make an entirely new road. After the road is 
located we will stake out the track, which 
should not be more than 20 feet wide. After 
this is done, let a competent and trustworthy 
civil engineer stake out two lines for tile drain, 
each a few feet from the center line of the road 
bed. Then tile should be laid to a perfect 
grade, not less than an average depth of three 
feet and carried to the nearest outlet, no mat- 
ter what the distance nor what the expense. 
This is an absolute necessity, as without effi- 
cient tile drainage there can be no good road- 
built in Henry county, either of stone, gravel 
or any other material thatisaccessible. After 
the tile are laid as above directed, proceed to 
raise the road-bed about 15 inches in the cen- 
ter and 8 or 9 at the outside, by scraping upon 
it the surface soil. No clay should be allowed 
onthe road. It shouldthen be made perfectly 
even and smooth. No hillock or hollows 
should be allowed under any circumstances. 
It will then bea good plan to go over it several 
times with the heaviest rollers and make it as 
compact as possible. Then dig your side 
ditches with the same care as to grade and 
outlet as was done with the tile. These open 
ditches need not be deep, but should be so 
graded that no water will stand in them to 
soak and soften the bed of the road. They 
will carry off the water that falls upon the 
road while the tile will carry that which comes 
up from below. 

In order to keep this road in good conditioa, 
appoint a man to go over it every day in the 
wet season and draw off the water from pud- 
dies that may form on the bed of the road and 
fill them up, and also to keep the side ditches 
in good working order. The road should be 
completed as early as the middle of August, so 
that it may be well settled before the fall rains 
setin. Let the above principles apply to old 
roads. The road-bed need not be raised more 
than two feet above the general level unless in 
crossing a low place. 

After you have constructed your road in the 
above manner, you have a foundation upon 
which you may build your stone or gravel 
road, which you may delay doing until you 
teel able to bear the expense. When you wish 
to put stone on the road, make it twelve inches 
thick at the center and sixor eight at the side ; 





the width should be from 12 to 15 feet. This 
done you have a road that will be a pleasure 
to travel on at any time of the year. Farmers 
can then sell their produce when the price is 
most satisfactory. 

There are three prime essentials to road 
buildingin this locality. They are, first, drain- 
age; second, better drainage, and third. the 
best drainage possible.—T. C. H., in Napoleon, 
Ohio, Signal, 

——_ 


Telegraphic Communication with West 
Africa. 


An important aid to the commercial develop- 
ment of the West Coast of Africa will be the 
telegraph cable which will before the end of 
next year extend along its shores, touching at 
the principal ports and reaching to the mouth 
of the Congo and to St. Paul de Loanda. 
There at present exists telegraphic communi- 
cation between Europe and Dakar, Senegal, via 
Cadiz, on the one hand, and between Europe 
and the Cape Verd Islands on the other, and 
in three or four months it is expected that 
Sierra Leone will find itself in duplicate tele- 
graphic communication with Europe. The 
Spanish Government are in treaty to have 
Fernando Po in connection with this system, 
and the German Government are also think- 
ing of opening stations in the Cameroons dis- 
trict. The importance of this West African 
telegraph line to the development of com- 
merce in these regions, observes the Times, is 
self-evident, and has been recognized by the 
several Governments that have subsidised 
these new lines. When the cables are open 
for service there will be fewer of those sur- 
prise annexions of which we have had so many 
recently. In 18 months time there will bea 
further extension of telegraphic communica- 
tion along the coast. The Government of Cape 
Colony has been authorised to subsidise a 
West African telegraph line, the laying of 
which will place that Colony in duplicate com- 
munication with Europe, so that the Colony 
will be independent of complications in Egypt. 
The completion of this line to the Cape, gives 
a circle of communication round Africa, and 
consequently gives every point touched an al- 
ternative route.— The Colonies and India. 

soning a 


Monsieur Paul Trasenter, a Belgian engi- 
neer and a son-in-lawof the well known writer 
Emile de Laveleye, has just published a work 
of travel on the United States, entitled: “* Aur 
Etats Unis.”” The great engineering works of 
this country are noted at length, among them 
the Brooklyn Bridge, the Hudson Tunnel. 
Mr. Trasenter also visited Canada and the 
Far West. Writing of the South Chicago 
Works he states that it could alone supply the 
entire French demand for rails. ‘The zine 
Works of Mathiesen & Hegeler at La Salle and 
the Lake Superior mining region are also de- 
scribed. 


SS I 
TUNNELING BY FREEZING.—A novel applica- 
tion of cold air mathinery has just been made 
in the construction of a tunnel at Stockholm. 
The tunnel passes through a hill consisting in 
great measure of a light wet gravel, on which 
a number of very large houses are built. It 
was practically impossible to underpin the 
foundations of these houses on account of the 
expense, and the contractor, Captain Lind- 
mark, therefore decided to attempt to freeze 
the gravel by means of cold air, the lining be- 
ing put in when the material was solid, This 
has now been successfully accomplished by 
one of Lightfoot’s patent dry cold air ma- 
chines made by Messrs. Siebe, Gorman & Co., 


London. The results have been in every way 
most satisfactory, and already severel large 
houses have been safely passed under.—Engt- 
neering. 
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We have just seen a somhewhat curious re- 
print of a pamphlet letter, written last year 
by W. W. Evans, the well known American 
engineer, to the Chief of the U. 8S. Bureau 
of Statistics. This ‘‘ Fagot of Yankee Sticks ”’ 
dealt with American products and their pre- 
sent importance and future possibilities when 
brought into competition with the manufac- 
tures of other lands, and it is illustrated 
throughout by telling bits from the extensive 
foreign experience of the writer. 

This reprint comes from Calcutta, though 
no imprint is given, and is utterly unauthor- 
ized by the writer who has on his title page 
especially reserved the “ privilege of manu- 
seript.”’ While the text proper is very far 
from being complimentary to English pro- 
ducts and English methods, the party re- 
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printing it has made Mr. Evans loudly sing 
the praises of certain English manufacturers 
by the judicious use of foot notes, which do not 
appear in the original pamphlet, but which 
are artfully worded so as to seemingly come 
from Mr. Evans. The re-publication seems to 
be almost entirely in the interest of a few 
British firms who are thus advertised in an 
otherwise scathing Yankee pamphlet. 


Tue Canadian Pacific Railway Co., according 
to The Colonies and India, has shown ut Ant- 
werp ‘melons, tomatoes and other fruits 
grown in the open air,’’ with potatoes, Indian 
corn, squashes, pumpkins, parsnips, onions, 
peas. cabbages, ete., all without forcing col- 
lected from Moosejaw, Dunmore and Medicine 
Hat, 300 to 600 miles west of Winnipeg, which 
are now shown at the Smithfield cattle show. 





THE Muscatine water-works 
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‘Tue building of Captain Eads’ Ship ‘Rail 
way would have a marked effect on the 
Chinese troubles in California. 

At present there is not skilled labor enough 
on our western coast. As producers the Chi- 
nese co well, but as consumers they are a 
failure, living as they do very cheaply and 
greatly on goods brought from China, to which 
country alltheirearnings are sent or carried. 
Their labor and presence is of but little more 
value to other producers in California and 
Oregon than if employed at home. 

The expensive journey from this coast 
either by railroad or steamer,deters any large 
immigration, and so far but three steamérs 
have sailed from Europe to our Pacific coast 
and though they had freights out at 28 to 30 
shillings per ton and received 80 shillings for 
return freights, did not find the voyage of 15,- 
800 miles profitable. But with a Ship Railway 
on the Isthmus of Tehuantepec the distance 
which now, by the way of Cape Horn, is be- 
tween New York and San Francisco 15,687 
miles, would be reduced to 4,890; from New 
Orleans the distance would be reduced from. 
16,112 to 3,561 and from Liverpool the reduction 
would be from 15,803 to 8,276 miles. Or at 
fifteen miles per hour the time would be from 
New York thirteen days and fourteen hours, 
from New Orleans ten days and from Liver- 
pool twenty-three days and Sixteen hours, 
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At the rate of $35 from Liverpool to New 
York the fare would be from New York 
to San Francisco $57. Thus neither the time 
nor expense would be at all prohibitory, and 
we could expect to see the Chinese driven out 
by the substitution of better material for 
citizenship, people who would marry and 
settle in the country, increasing its wealth 
and productiveness by the demands this im. 
proved condition would create. 
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Government vs: Private Manufacture, 





The Iron and Coal Trade Review has the fo}- 
lowing item: 


“At Castellamare di stabia, Italy, the steamer Adria 
has just been loaded with the materials of a bridge of 
60 metres for Rosarie, in the Argentine Republic. This 
bridge is to span the river Metan, and is the firs: 
bridge constructed in Italy for South America. It is 
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German manufacturers and merchants the 
profits that would accrue from controlling the 
railroads of China. 

England, that till 1859 made all her guns at 
the Royal Arsenal at Woolwich, has since that 
time built up Sir W. Armstrong’s works at 
Elswick, whose immense plant has been 
largely employed on foreign orders; out be- 
fore that time she was not generally known 
as an exporter of ordnance. 

France, who finishes most if not all of her 
guns in Goyernment works is neither famous 
for her exports nor for the quality of her 
guns. 

Neither will we ever export ordnance or be 
prominent for its excellence if the bill of the 
Pennsylvania Senator becomes a law, for 
Government supervision has never been found 
able to compete in economy with the care of 
those who have a direct interest in the finan- 
cial results attained. Our Dahlgren, Rodman 
and Parrott guns (the best of their day) 
were not madein Government works, but were 
made in private establishments under the 
joint supervision of officers and civilians, and 
the increased value and efficiency of the Eng- 
lish artillery since its fabrication passed out 
of the sole control of ordnance officers,is too 
marked to require comment. 

The establishments of Armstrong, Krupp, 






























and the works at Le Creusot are employed in 
some of their departments in supplying the 
demands for such articles as are made in iron 
works, as the foundries were that made our 
guns; but their products are absolutely under 
the control of the governments of their coun- 
try. Neither England, Germany, nor France, 
would any more allow war material to be taken 
out of the country when material is in it, than 
the New York autaorities allowed the Georgia 
battery of Parrott guns to leave our wharves 
in the spring of 1861. 

It does not seem the most economical plan 
to employ two plants, and train up two sets of 
experts, not necessarily, and we might say 
probably, intercommunicating their knowl- 
edge solely, to fabricate two articles so much 
alike in their requirements as guns for use on 
shi »board and in forts. Nor are the places 

| for the factories well chosen. Wash- 


SUE 


AMERICAN CONTRACT JOURNAL 


securing correct and elaborate data for the 
future extension of its water supply. 

Mr. de Kinder, who was early appointed by 
Col. Ludlow as Superintendent, and put in 
charge of those executive duties which did not 
presumedly come within the previous experi- 
ence of the head of the department, was in 
direct charge of the machinery and general 
water supply; and has shown the result of his 
professional training and thorough knowledge 
of the subject in many practical ways, as has 
been testified to in words of unstinted com- 
mendation by the present chief in his early 
reports, and by records of some of this engi- 
neering work republished in this journal in 
the past year. As to past professional expe- 
rience, it seems that Mr. de Kinder has had 
about twenty-five years training in mechani- 
cal, hydraulic and steam-engineering, having 
been an engineer in the State service of Hol- 

engineer of ocean steam- 
ng abundant land experi- 
t bear directly upon his 
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longs- tov tite TATE? Tih Kortattt tint NORE 
is a question that the present chief engineer 
and his late Superintendent, Mr. de Kinder, 
are trying to decide by published statements 
in the daily press. 

Taking these statements as they read, the 
Superintendent seems to have the best of the 
argument; and it looks as if he had been the 
engineer in about all that belongs to that title, 
and that the official head had confined him- 
self to the no less important duty of general 
manager of the department. This is onlya 
naturai deduction to make from the past pro- 
fessional record of these two gentlemen. Col. 
Ludlow, as a military engineer holds high 
rank, and doubtless has had all the experi- 
ence that usually falls tothe lot of officers of 
his corpsin the United States. But we are 
not aware that steam-engineering holds any- 
thing like a prominent place in the usual 
routine of service of an army engineer; nor 
do we see where they have ever had the op- 
portunity to gain any practical knowledge of 
the building and handling of great pumps, 
and the demands of an intricate system of 
city water distribution. We make this query 
with all due courtesy to Col. Ludlow, and with 
the full acknowledgment of the much good ser- 
vice he has really done for the Philadelphia 
Water Department, notably in the very effi- 
cient manner in which he has gone about 


_[ Officer to temporarily lay 
ede Wiierative government position to en- 
eroach upon the dumains of the civilian engi- 
neer, and take a position at an increased 
compensation that properly belongs to, and 
can just as well be filled by the civilian. The 
one has an assured position for life, with a 
regular advance due to years of service alone. 
The other must be content with what his ex- 
perience and merit can secure for him, and at 
times struggle along without position or pay, 
and without the backing of the government. 
Good positions for civilian engineers are al- 
together too scarce, as it is, to allow any 
division with a class which can exist very well 
without them. 


The pres°nt chief of the Philadelphia Wa- 
ter Department is still an officer in the 
reguiar army of the United States; he is 
simply furloughed by a special Act of Con- 
gress, which enables him to temporarily 
oecupy the position he now holds, but with- 
out government pay. When his term ex- 
pires, he can again return to his old position 
and continue there for the rest of his life. 
Though it may be said that such’ cases are 
rare, a still more aggravated example appears 
to exist on the New Croton Aqueduct, where 
an engineering official draws a salary of $6,000 
per annum from the city of New York, and 
another salary of $1,800 from the government 
as a furloughed naval officer, 


Mayor Grace’s Message. 





The. Message of Mayor Grace, submitted to 
the Board of Aldermen on January 4th, gives 
the total amounts allowed in the final estimate 
for 1886 as $35,736,320.59, of which $2,250,000 is 
applied from the General Fund. The amounts 
asked by the several departments were $43,- 
306,569.97. The Department of Public Works 
gets $2,771,090, instead of $4,498,006, as asked 
for; the Department of Parks, $1,075,750; 
Health Department, $319,800; street cleaning, 
$1,100,000; Harlem River Bridge Commission, 

750,000, and funds for local improvements 
and street and park openings, $600,000. The 
Department of Docks has marked against it, 
“no authority of law to make any allowance,”’ 
as against $1,656,723, as asked for. 

The Mayor points out the many errors and 
unintentional discrepancies in the late figures 
presented by the Council of Political Reform, 
and shows that instead of the cost of govern- 
ment in this city for 1884 costing $36.65 per 
capita, it was really $25.28, after the State tax 
of $3,627,169.01 was deducted together with an 
amount of $662,672.69 charged to former years 
and erroneously included by the Council. 
Also the per capita cost of the city of Paris, 
put down at $5.40 per capita for 1884, was really 
$18.19. The comparison between the cities of 
New York and Brooklyn is also very inac- 
curate in its details; street cleaning in the two 
cities based upon the number of miles and 
number of times they were cleaned, would be, 
New York, $30, Brooklyn, $42.80 per mile; 
instead’ of $2,910.74 for New York, and $219.87 
for Brooklyn. This is a single example of the 
blunders in this statement due to a lack of 
knowledge or care in comparing results. The 
Council also include all the money spent in 
23rd and 24th Wards, under the jurisdiction of 
the Department of Parks, as expended upon 
the parks proper, and give the area of parks 
as 883, instead of 1,197 acres; the cost cor- 
rectly figured would be $566.60 per acre, in- 
stead of $1,088, as given. The Brooklyn parks 
include only 6794 acres, instead of 884, and the 
total cost would thus be $197.83, instead of 152. 

With respect to the Department of Docks 
legislation in the near future is imperatively 
demanded. The constitutional amendment, 
restricting the issue of bonds, leaves it be- 
yond the power of the local authorities to 
make any provision whatever for its support. 
On May 1, 1885, there was an unexpended 
balance from the issue of bonds of $569,505.51: 
the available balance on December 29th was 
$328,967.46, a sum insufficient to carry the de- 
partment through the year 1886. There is a 
pressing necessity for improved and increased 
wharf facilities, which must be speedily met. 

The Aqueduct Commission have had issued 
to them to date bonds for the new water 
supply to the amount of $3,061,438. The total 
amount paid out on the contracts is $1,559,- 
192.43, which, added to other expenditures in- 
curred, makes the total expended to date, 
$2,094,704.93. The question of the Quaker 
Bridge Dam and the expediency of builJing it 
will be carefully considered by the Mayor. 

Under the head of Civil Service, the message 
says that 1,164 persons have been examined: 
950 have passed, and 532 have been appointed 
or promoted. The Mayor’s experience of the 
past year has more than ever convinced him 
of the merits of the civil service system in its 
general scope, ard of its perfect feasibility 
and justice. 

For rent of buildings for municipal pur- 
poses the city paid in 1884, $99,750 for 102,340 
square feet occupied. The Mayor advises the 
immediate erection of suitable buildings for 
this purpose near the City Hall. 


In an appendix, Deputy Commissioner of 
Public Works, D. Lowber Smith, pays his re- 


wats 


5 






4 Fy CP SAO RT LLY Y 


ok 


ei 


Pas 


aie! B 


ees eee es 





























i 
* + 
Y 


ee 
ere! 


yor tenner 


es 


ek SEETENAN 


ee eee 


Ne ze on ete 


eine we Rt res 
4 LEI : 


ae 


Fenech an 


Ps 


i 
} 


ENGINEERING NEws 


AND 
AMERICAN CONTRACT JOURNAL, 


TRIBUNE BUILDING, - - New York CITY. 


THE ENGINEERING NEWS PUBLISHING CO. PROPRIETOR. 





VOL. XV. Saturday, January 2, 1886. 





CONDUCTED BY 


GEO. H. FROST, - - ~- Assoc, Am.Soc.C. E. 
D.McN.STAUFFER M.Am.Soc.C.E.: M.Inst.C.E. 


TERMS OF SUBSCRIPTION, 
TO U. 8. AND CANADA. 


as kkk 6 Kirk eT gasses a $5.00 
Ee Fit 56s + aoc 6 si 6 Ssi0 00 case ccdidnsseveead 2.50 
NE inn tues aguiedinbtibehas un Gate 1.50 
Bingle Copies. ..-. 2... seccsscccccvecsccscsvcsses 12 cts. 


OTHER COUNTRIES. 
Add Postage 3 cents each number. 





In order to accommodate such of our subscribers as 
may wish to subseribe for other periodicals, we offer 
the following terms. We will send to any address En- 
GINEERING NEWS at regular subscription price, $5.00 
and the following at the additional prices given: 


Atlantic Montlhily......-..--+sseeeceeeenes $3.25 $4.00 
COntare MAmESING........cs0ccoccccccecs 3.55 4.00 
Harper’s Magazine........-.-++-+-+20.0+ 3.25 4.00 
area WOGMIG i oo. sesso ea cksccceenes 3.25 4.00 
PTE TORRES Diincs osin dnd s nhsasbideseca 3.25 4.00 
Harper’s Young People (weekly)...... 1.65 2.00 
Popular Science Monthly..........-.- + 4,25 5.00 
St. Nicholas Magazine..--.---.-..++++..- 2.55 3.00 
North American Review......«--.-.+.++ 4.10 5.00 
Cassell's Magazine of Art....-........ m 3.00 3.50 
Cassell’s Family Magazine.... ...-.-. m= 1.25 1,50 


The Century Magazine commences its year with the 
November Number; Harper's Magazine commences 
with the December Number. Subscribers should re- 
new these Magazines in October and November 





TO SUBSCRIBERS. 


The date of expiration of subscriptions is 
given on the printed address-label attached 
to each copy of this paper, and is, we trust 
a sufficient notice *o all parties proposing to 
renew for the ensuing year. 


Back numbers cannot be supplied after Feb- 
ruary lst. 


We will bind Enatneertne News for parties 
desiring it. Price $1.50 per Volume; all tran- 
sportation expenses to be paid by subscriber. 
We will replace missing numbers so far as pos- 
sible at rate often cents each. Parties send- 
ing must be careful to have name written 
plainly for identitication. No time for re- 
turn is promised as it depends on the bindery. 





WE have just seen a somhewhat curious re- 
print of a pamphlet letter, written last year 
by W. W. Evans, the well known American 
engineer, to the Chief of the U. 8. Bureau 
of Statistics. This ‘‘ Fagot of Yankee Sticks ”’ 
dealt with American products and their pre- 
sent importance and future possibilities when 
brought into competition with the manufac- 
tures of other lands, and it is illustrated 
throughout by telling bits from the extensive 
foreign experience of the writer. 

This reprint comes from Caleutta, though 
no imprint is given, and is utterly unauthor- 
ized by the writer who has on his title page 
especially reserved the “ privilege of manu- 
script.’’ While the text proper is very far 
from being complimentary to English pro- 
ducts and English methods, the party re- 
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printing it has made Mr. Evans loudly sing 
the praises of certain English manufacturers 
by the judicious use of foot notes, which do not 
appear in the original pamphlet, but which 
are artfully worded so as to seemingly come 
from Mr. Evans. The re-publication seems to 
be almost entirely in the interest of a few 
British firms who are thus advertised in an 
otherwise scathing Yankee pamphlet. 


Tue Canadian Pacific Railway Co., according 
to The Colonies and India, has shown ut Ant- 
werp “‘melons, tomatoes and other fruits 
grown in the open air,’’ with potatoes, Indian 
corn, squashes, pumpkins, parsnips, onions, 
peas. cabbages, etc., all without forcing col- 
lected from Moosejaw, Dunmore and Medicine 
Hat, 300 to 600 miles west of Winnipeg, which 
are now shown at the Smithfield cattle show. 


THE Muscatine water-works are still‘in the 
same hands; thecity did not purchase them, 
as reported in this paper some time ago. 

The appraisment was to go through in the 
regular form, but the price was, it seems, to 
much for the city and they concluded to let it 
go, for the present at. least. 

The appraisers for the company were 
Thomas N. Hooper, Esq., of the Davenport 
water-works and Col. J. N. Dewey, Esq., of 
Des Moines, and on the part of the city J, 
Lin. Hoops and Hon. B. H. Garrett. The 
tifth man appointed by the district, was Judge 
and Col. Milo Smith, Esq., cf Clinton, Iowa. 





Tue railroad fever has broken out bad in 
Kansas. New lines are projected to run across 
the State in every direction, and to encircle the 
State with an iron band. The present rail- 
way mileage of the state is 4,500 miles; in 1885 
there were 70 schemes incorporated calling for 
12,675 miles of road, and they are still coming 
in. Kansas railway incorporators do not limit 
their ambition to their own borders, but boldly 
grasp the continent. One scheme proposes to 
build 2,400 miles, on a capital of $48,000,000; 
the latest starts off with $100,000,000 to build 
aline from Florida to Oregon. Civil engi- 
neers and contractors will need to “handle 
with care ’’ any propositions looking towards 
their employment in this ambitious state when 
the construction season fairly opens. 





Tue building of Captain Eads’ Ship Rail- 
way would have a marked effect on the 
Chinese troubles in California. 

At present there is not skilled labor enough 
on our western coast. As producers the Chi- 
nese co well, but as consumers they are a 
failure, living as they do very cheaply and 
greatly on goods brought from China, to which 
country all their earnings are sent or carried. 
Their labor and presence is of but little more 
value to other producers in California and 
Oregon than if employed at home. 

The expensive journey from this coast 
either by railroad or steamer,deters any large 
immigration, and so far but three steamérs 
have sailed from Europe to our Pacific coast 
and though they had freights out at 28 to 30 
shillings per ton and received 80 shillings for 
return freights, did not find the voyage of 15,- 
800 miles profitable. But with a Ship Railway 
on the Isthmus of Tehuantepec the distance 
which now, by the way of Cape Horn, is be- 
tween New York and San Francisco 15,687 
miles, would be reduced to 4,890; from New 


Orleans the distance would be reduced from. 


16,112 to 3,561 and from Liverpool the reduction 
would be from 15,803 to 8,276 miles. Or at 
fifteen miles per hour the time would be from 
New York thirteen days and fourteen hours, 
from New Orleans ten days and from Liver- 
pool twenty-three days and §Sixteen hours, 





At the rate of $35 from Liverpool to New 
York the fare would be from New York 
toSan Francisco $57. Thus neither the time 
nor expense would be at all prohibitory, and 
we could expect to see the Chinese driven out 
by the substitution of better material for 
citizenship, people who would marry and 
settle in the country, increasing its wealth 
and productiveness by the demands this im- 
proved condition would create. 
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Government vs: Private Manufacture. 





The Iron and Coal Trade Review has the fol- 
lowing item: 


“At Castellamare di stabia, Italy, the steamer Adria 
has just been loaded with the materials of a bridge of 
60 metres for Rosarie, in the Argentine Republic. This 
bridge is to span the river Metan, and is the firs: 
bridge constructed in Italy for South America. It is 
from the establishment Impresa Industriale Italiana 
(Cottran). Next month the same firm will despateh to 
Buenos Ayres a second bridge, larger than that above- 
mentioned, also forthe Argentine Government.” 


On account of the searcity of fuel, Italy has 
few advantages in manufacturing and work- 
ing iron, so that, as lately as 1880, we read in 
“The Journal of the Iron and Steel Institute : 
“Ttaly’s function of late years has been rather 
that of assisting to develope the metallurgy of 
other countries than to promote the advance- 
ment of her own.’’ But the government has, 
as much as possible, placed its orders in the 
private establishments of the country, and un- 
der this fostering care Italy competes as a 
bridge builder with America, England and 
Belgium. 

Attention is called to this fact, as a bill has 
lately been introduced in the Senate providing 
for two Government gun factories. If our 
guns are made in private works, a large part 
of the plant and skilled labor employed would 
be available for commercial uses, and all of it 
for orders from foreign governments. 

Germary by giving her orders to Krupp has 
built up an establishment thut employs about 
25,000 men, and the sale to other nations of 
Krupp’s guns and the accompanying ord- 
nance stores must bring an appreciable rev- 
enue to Germany. 

All have lately seen the probable value tothe 
prosperity of a country of a large manufactur- 
ing establishment, for it is Krupp’s capital and 
credit that is one of the principal factors in 


the efforts tosecure for German engineers and | 


German manufacturers and merchants the 
profits that would accrue from controlling the 
railroads of China. 

England, that till 1859 made all her guns at 
the Royal Arsenal at Woolwich, has since that 
time built up Sir W. Armstrong’s works at 
Elswick, whose immense plant has been 
largely employed on foreign orders; out be- 
fore that time she was not generally known 
as an exporter of ordnance. 

France, who finishes most if not all of her 
guns in Goyernment works is neither famous 
for her exports nor for the quality of her 
guns. 

Neither will we ever export ordnance or be 
prominent for its excellence if the bill of the 
Pennsylvania Senator becomes a law, for 
Government supervision has never been found 
able to compete in economy with the care of 
those who have a direct interest in the finan- 
cial results attained. Our Dahlgren, Rodman 
and Parrott guns (the best of their day) 
were not madein Government works, but were 
made in private establishments under the 
joint supervision of officers and civilians, and 
the increased value and efficiency of the Eng- 
lish artillery since its fabrication passed out 
of the sole control of ordnance officers,is too 
marked to require comment. 

The establishments of Armstrong, Krupp, 
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and the works at Le Creusot are employed in 
some of their departments in supplying the 
demands for such articles as are made in iron 
works, as the foundries were that made our 
guns; but their products are absolutely under 
the control of the governments of their coun- 
try. Neither England, Germany, nor France, 
would any more allow war material to be taken 
out of the country when material is in it, than 
the New York autaorities allowed the Georgia 
battery of Parrott guns to leave our wharves 
in the spring of 1861. 

It does not seem the most economical plan 
to employ two plants, and train up two sets of 
experts, not necessarily, and we might say 
probably, intercommunicating their knowl- 
edge solely, to fabricate two articles so much 
alike in their requirements as guns for use on 
shipboard and in forts. Nor are the places 
selected for the factories well chosen. Wash- 
ington has no advantages for iron working 
nor iron works near it; the parts of the guns 
must be freighted for some distance, and the 
broad estuary on which it is situated invites 
attack. West Troy is near one establishment 
that might easily be fitted to make and forge 
the steel required, and is not liable to hostile 
demonstrations, but the industries on the 
Hudson river are on a very stable foundation, 
and it would be better, if our Government is to 
force the industries of any section of the 
country, to force those of that section that, 
on account of scarcity of capital requires it 
the most. 


— ee tC 


The Chief Engineership of the Philadelphia 
Water Department. 


The controversy over the Chief Engineer- 
ship of the Philadelphia Water Department is 
becoming interesting and decidedly personal, 
judging from the press of that city. 

Col. Ludlow, the present incumbent, has 
made a very good official record, and his 
army training and experience and individual 
independence of political leaders, has doubt- 
less stood himin good need in introducing 
better discipline and system into the work- 
ings of his department. But in addition to 
more thorough business methods, the depart- 
ment has been made more efficient in all mat- 
ters pertaining to hydraulic and mechanical 
engineering; and just to whom the credit be- 
longs for this latter important improvement 
is a question that the present chief engineer 
and his late Superintendent, Mr. de Kinder, 
are trying to decide by published statements 
in the daily press. 

Taking these statements as they read, the 
Superintendent seems to have the best of the 
argument; and it looks as if he had been the 
engineer in about all that belongs to that title, 
and that the official head had confined him- 
self to the no less important duty of general 
manager of the department. This is onlya 
naturai deduction to make from the past pro- 
fessional record of these two gentlemen. Col. 
Ludlow, as a military engineer holds high 
rank, and doubtless has had all the experi- 
ence that usually falls tothe lot of officers of 
his corps in the United States. But we are 
not aware that steam-engineering holds any- 
thing like a prominent place in the usual 
routine of service of an army engineer; nor 
do we see where they have ever had the op- 
portunity to gain any practical knowledge of 
the building and handling of great pumps, 
and the demands of an intricate system of 
city water distribution. We make this query 
with all due courtesy to Col. Ludlow, and with 
the full acknowledgment of the much good ser- 
vice he has really done for the Philadelphia 
Water Department, notably in the very effi- 
cient manner in which he has gone about 
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securing correct and elaborate data for the 
future extension of its water supply. 

Mr. de Kinder, who was early appointed by 
Col. Ludlow as Superintendent, and put in 
charge of those executive duties which did not 
presumedly come within the previous experi- 
ence of the head of the department, was in 
direct charge of the machinery and general 
water supply; and has shown the result of his 
professional training and thorough knowledge 
of the subject in many practical ways, as has 
been testified to in words of unstinted com- 
mendation by the present chief in his early 
reports, and by records of some of this engi- 
neering work republished in this journal in 
the past year. As to past professional expe- 
rience, it seems that Mr. de Kinder has had 
about twenty-five years training in mechani- 
cal, hydraulic and steam-engineering, having 
been an engineerin the State service of Hol- 
land, and a chief engineer of ocean steam- 
ships, besides having abundant land experi- 
ence in matters that bear directly upon his 
late duties. 


Taking these records as they stand, the 
wisdom of Col. Ludlow in appointing so able 
and experienced an executive engineering 
officer can not be too highly applauded; but 
we decidedly disapprove of the present vigor- 
ous effort to belittle the professional services, 
and smirch the personal record of this officer, 
now resigned, solely because he looms up as a 
possible rival, for the office in the coming 
election. From the standpoint of professional 
fitness, Mr. de Kinder is quite as eligible as 
Col. Ludlow, with much more experience in 
sume of the most important duties of the 
office ; ani the charges made of over-running 
appropriations and authority are well met by 
Mr. de Kinder’s published statement of con- 
trolling circumstances which throw a very 
different light upon the case. 


Aside from any personal considerations 
there is a question of principle and precedent 
involved in this especial controversy that 
seems to have been overlooked. Civilian engi- 
neers engaged on government work are now 
making a fight for equality of rank and pay 
with army engineers, when both are engaged 
on exactly similar professional service. And 
their case and their claim will be made much 
stronger if the policy is to be encouraged of 
permitting the army officer to temporarily lay 
aside a lucrative government position to en- 
croach upon the domains of the civilian engi- 
neer, and take a position at an increased 
compensation that properly belongs to, and 
can just as well be filled by the civilian. The 
one has an assured position for life, with a 
regular advance due to years of service alone. 
The other must be content with what his ex- 
perience and merit can secure for him, and at 
times struggle along without position or pay, 
and without the backing of the government. 
Good positions for civilian engineers are al- 
together too scarce, as it is, to allow any 
division with a class which can exist very well 
without them. 


The pres°nt chief of the Philadelphia Wa- 
ter Department is still an officer in the 
reguiar army of the United States; he is 
simply furloughed by a special Act of Con- 
gress, which enables him to temporarily 
oecupy the position he now holds, but with- 
out government pay. When his term ex- 
pires, he can again return to his old position 
and continue there for the rest of his life. 
Though it may be said that such’ cases are 
rare, a still more aggravated example appears 
to exist on the New Croton Aqueduct, where 
an engineering official draws a salary of $6,000 
per annum from the city of New York, and 
another salary of $1,800 from the government 
as a furloughed naval officer. 


Mayor Grace’s Message. 





The Message of Mayor Grace, submitted to 
the Board of Aldermen on January 4th, gives 
the total amounts allowed in the final estimate 
for 1886 as $35,736,320.59, of which $2,250,000 is 
applied from the General Fund. The amounts 
asked by the several departments were $43,- 
306,569.97. The Department of Public Works 
gets $2,771,090, instead of $4,498,006, as asked 
for; the Department of Parks, $1,075,750; 
Health Department, $319,800; street cleaning, 
$1,100,000; Harlem River Bridge Commission, 
$750,000, and funds for local improvements 
and street and park openings, $600,000. The 
Department of Docks has marked against it, 
“no authority of law to make any allowance,”’ 
as against $1,656,723, as asked for. 

The Mayor points out the many errors and 
unintentional discrepancies in the late figures 
presented by the Council of Political Reform, 
and shows that instead of the cost of govern- 
ment in this city for 1884 costing $36.65 per 
capita, it was really $25.28, after the State tax 
of $3,627,169.01 was deducted together with an 
amount of $662,672.69 charged to former years 
and erroneously included by the Council. 
Also the per capita cost of the city of Paris, 
put down at $5.40 per capita for 1884, was really 
$18.19. The comparison between the cities of 
New York and Brooklyn is also very inac- 
curate in its details; street cleaning in the two 
cities based upon the number of miles and 
number of times they were cleaned, would be, 
New York, $30, Brooklyn, $42.80 per mile; 
instead of $2,910.74 for New York, and $219.87 
for Brooklyn. This is a single example of the 
blunders in this statement due to a lack of 
knowledge or care in comparing results. The 
Council also include all the money spent in 
23rd and 24th Wards, under the jurisdiction of 
the Department of Parks, as expended upon 
the parks proper, and give the area of parks 
as 883, instead of 1,197 acres; the cost cor- 
rectly figured would be $566.60 per acre, in- 
stead of $1,088, as given. The Brooklyn parks 
include only 6794 acres, instead of 884, and the 
total cost would thus be $197.83, instead of 152. 

With respect to the Department of Docks 
legislation in the near future is imperatively 
demanded. The constitutional amendment, 
restricting the issue of bonds, leaves it be- 
yond the power of the local authorities to 
make any provision whatever for its support. 
On May 1, 1885, there was an unexpended 
balance from the issue of bonds of $569,505.51; 
the available balance on December 29th was 
$328,967.46, a sum insufficient to carry the de- 
partment through the year 1886. There is a 
pressing necessity for improved and increased 
wharf facilities, which must be speedily met. 

The Aqueduct Commission have had issued 
to them to date bonds for the new water 
supply to the amount of $3,061,438. The total 
amount paid out on the contracts is $1,559,- 
192.43, which, added to other expenditures in- 
curred, makes the total expended to date, 
$2,094,704.93. The question of the Quaker 
Bridge Dam and the expediency of builJing it 
will be carefully considered by the Mayor. 

Under the head of Civil Service, the message 
says that 1,164 persons have been examined: 
950 have passed, and 532 have been appointed 
or promoted. The Mayor’s experience of the 
past year has more thun ever convinced him 
of the merits of the civil service system in its 
general scope, and of its perfect feasibility 
and justice. 

For rent of buildings for municipal pur- 
poses the city paid in 1884, $99,750 for 102,340 
square feet occupied. The Mayor advises the 
immediate erection of suitable buildings for 
this purpose near the City Hall. 


In an appendix, Deputy Commissioner of 
Public Works, D. Lowber Smith, pays his re- 
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spects to the Council of Political Reform, and 
tears to pieces the comparative statement 
made by it regarding the relative city ex- 
penditures of New York and Brooklyn in the 
working of his department. Mr, Smith shows 
that the actual per capita cost of the depart- 
ment for 1884 was #1.85, instead of $3.47, as 
stated by the Council. A few of the corrected 
figures for New York are given as follows :— 
Maintenance of water pipes, $231 per mile; 
boulevards and drives, $267 per acre; water 
meters, cost of inspection, $1.36 per meter, not 
#4.59 as per Council, and for 1885, the cost was 
only 97 cents per meter; the laying of water 
pipe in New York, with fourteen miles laid at 
a cost of $175,09!, includes labor, material, 
specials and inspection, and the work is very 
generally in rock excavation; while in Brook- 
lyn, the item used in comparison, is for labor 
only, and no rock excavation is allowed, and 
even boulders are rarely found. 

The maintenance of 360 miles of paved 
streets in New York cost $190,562, or $577 per 
mile, instead of $1,409, as given by the Council. 
‘The streets of New York are also from five to 
seven feet wider on the average than the aver- 
age of Brooklyn streets, As for the compari- 
son, it is shown that, in 1884, Brooklyn paid 46 
cents per square yard for pavement repair, 
and New York 65 cents, but the Senate Investi- 
gating Committee of 1884, from the evidence 
before it, showed that it cost twice as much to 
repair a granite, or trap block, or Belgian 
pavement, as it did to repair and maintain a 
cobble pavement; and 90 per cent. of Brooklyn 
pavements are cobble, while only 10 per cent, 
of New York paved streets are of this nature, 

In repaving, after sewer and water connec- 
tions, 3,876 openings had to be provided for in 
New York in 1884, The total cost for this 
work was $23,095, or $5.94 per opening, or 64 
cents per square yard; this sum includes the 
maintenance of the pavement over the open- 
ing for one year. 

ee 
The Manchester Ship Canal, 


Herapath’s Journal says that several gangs 
of men are now engaged in digging trial shafts 
in Cheshire along the line proposed to be 
taken by the Manchester Ship Canal between 
Eastham and Runcorn. Engineers are also 
engaged staking out the course through 
Cheshire. 

‘The company now prepose petitioning Par- 
liament to be allowed to pay interest on their 
stock during construction. 

a = 
A Good Professional Opening in England. 


The Contract Journal says, the commissioners 
of sewers for Arundel invite applicants for the 
position of surveyor to send in written appli- 
cations accompanied by testimonials. “ Age 
not to exceed forty-five. Salary £35 a year, 
paid quarterly, with the necessary traveling 
expenses and postages. Security of £300 will 
be required.”’ 

We do not know whether “traveling ex- 
penses and postages’’ is as elastic a term as 
the California lawyers’ ‘“‘drinks and mule 
hire,’”’ but there ought to be some additions to 
a salary of $425 per year. 

cick iste Ape eesclodhiclacsianta 
Grease in the Boston Sewers. 


During a recent visit to Boston our attention 
was called to an accumulation of sewer grease 
in the east shaft of the Dorchester Bay 
tunnel on the improved sewerage system. 

This grease is a black, dirty but quite solid 
compound which comes floating down the 
sewers to the pumping station. In the eddies 
in the filth hoist and pump-well it accumu- 
lates into balls of varying diameter, passes 
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through the pumps and settling tanks and 
from there into the tunnel, When these float- 
ing balls reach the bottom of the east shaft 
they there naturally ascend towards the top 
of the shaft, which is constantly filled with 
sewage, instead of yjpassing up the incline 
leading to Squantum., 

This accumulation in the top of the shaft is 
now sufficient in volume and solidity to readily 
support the weight of a man, being 5 or 6 feet 
thick. Whenever one of these grease-balls is 
cut open, a bottle-cork is invariably found in 
its center, showing that the floating grease 
gathers around the cork as a nucleus in the 
eddies mentioned, or in its passage throtgh 
the city sewers, for tne balls are found in 
numerous other locations than in the tunnel 
mentioned. 

The grease itself is utterly worthless, being 
filled with dirt and foreign matter, 
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New York Academy of Sciences, 


The first public lecture of the season was 
given in Hamilton Hall, Columbia College, on 
the evening of January 4, by Mr. P, H. Dud- 
ley, the well known inventor of the Dyna- 
graph. The subject of the lecture was “ Fungi 
Inducing Decay in 'Timber,’’ and it was very 
fully illustrated by stereopticon pictures, es- 
pecially of specimens of “‘Scaly Lentinus,”’ 
Lentinus lepideus, Fr.—species of fungus so 
destructive to railway sleepers and timber of 
yellow pine the (Pinus australis) in this 
vicinity, 

As may well be taken for granted for any- 
thing prepared by Mr, Dudley, the lecture was 
exceedingly practical and correspondingly 
valuable, especially to every railroad and 
bridge builder, who may wish to learn all he 
can about the timber he is using. The lee- 
ture will be published in full in this journal as 
soon as the Academy has issued it in its regu- 
lar Transactions, which will be within two 
months ensuing. 

SERS Sherrer e 


The First Railroad in China, 


‘rhe following communication to the New 
York Tribune, of December 28th, is interesting 
to promoters of railroad building in China:— 


Sizn:—In the interesting editorial on “ Railroads in 
China,” in your issue of to-day, I see a statement that 
“the ficst railroad experiment in China was a dis- 
astrouS8 failure.” Now I have not the pleasure of know- 
ing the Baron de Lorme, to whom you allude, and of 
his plans, Uknow only what I have read in the papers. 
But I do know all about that first railroad, inasmuch 
as I was an original director, and one of the committee 
of two who went to London to negotiate for its con- 
struction. It extended (about ten miles) from Shang- 
hai to Woo-Sung, at the mouth of the Wong-8oo River, 
and was intended by its projectors to be the first sec- 
tion of a line to Soochow, the “ Paris of China.” I 
think all who were concerned in it take pride in what 
they accomplished. It was built and operated, but un- 
fortunately, as the majority of owvers were British, 
the corporation became of that nationality, and while 
British ownership in the far East involves an excellent 
chance of protection, it also involves responsibility. 

You say “the people would not tolerate it!” but for 
“the people” you should say, “some of the Mandarins,” 
which, permit me to state, is quite anotherthing. The 
British had a very troublesome diplomatic settlement 
with China on the carpet at that time; and in said 
settlement the wily authorities (not the people, mind 
you) managed to include an agreement that this little 
British railroad should be sold to them for removal to 
the island of Formosa. Of course we were sorry 
for this, and thought the English action unprece- 
dentedly weak and stupid; but as we received the face 
value of our capital in cash, with 10 per cent. premium, 
one can hardly call the enterprise “a disastrous fail- 
ure.” There are those, I think, who could habitually 
court disaster of this kind. 

Had our raiiroad been managed first and last as was 
that remarkably successful Danish organization, the 
Great Northern Telegraph Company, it would not have 
been sold, much less torn up; and it would, ip all 
probability, have done its work as a pioneer line. 
These Danish promoters set an example worthy of 
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being followed by others in China, The first telegraph 
line (English, too) was torn down by the people; and 
wires must needs give more offence to “ Fung-shuey,” 
or the Spirit of the Air, than humble rails, The great 
native officials, too, almost choked with range when ap- 
plication was made to land the cable from Hong Kong 
at Shanghai, Yet our shrewd and clever friends from 
Copenhagen found means to conquer both Fung-Shuey 
and Mandarina, and achieved unparalleled comme reial 
results. Similar success with railroada would bring 
fame and fortune to those interested, and why itshould 
not be attained by similar methods, I fail to see, 
Truly yours, 


Washington, D, C., Dee, 24, 1885, A. A. HAYEs, 


A New Transit for Engineers and Surveyors, 


T. M. Jackson has invented a new attach- 
ment for a transit, consisting of the ordinary 
veitical are and vernier, spirit-level and tan- 
gent screw, but so arranged that they can 
readily be detached from the transit, when not 
needed, and packed into a morocco box that 
can be carried in the pocket if desired. 

The advantages claimed for this device are, 
that it removes a certain amount of dead 
weight from the transit; that it removes a fre- 
quent source of trouble and damage in car- 
rying the instrument through heavy under- 
growth, and finally that in running a plain 
transit line, the extra friction and slight ec- 
centricity of the bearing, due this unbalanced 
weight, is avoided and the telescope can be 
much more easily reversed and sighted when 
the spirit-level, which would then be on top, 
is removed entirely. 

These attachments can readily be placed on 
any transit; the cost complete, with vernier 
reading to one minute, and case, being $65,00, 
W. Gardam & Sons, 96 John St., New York, 
are the sole manufacturers. 





—— 
PERSONAL. 





Hvuau B, Frrzparrick, a railroad contractor, 
was suffocated by gas, Dec. 22, in his room at 
Lancaster, Pa. 


Chief Engineer of Public Works, Robert 
Van Buren, of Brooklyn, is too ill to attend to 
the business of his department. 


DANIEL GILMARTIN, & well known contractor, 
of Brooklyn, died, Dec. 21, at his home, 216 
‘Twenty-first street. He was fifty-eight years 
of age. 


SrerHeEN Barker Gurion, the well known 
owner of ocean steamships, died suddenly 
from apoplexy at Liverpool, Dec. 19. He was 
born in New York in 1820, 


H. A. ScHWANECKE, of Pittsburg, is Chief En- 
gineer of the Eastern and Western Air Line 
Railroad; W.C. Mosiey is General Superin- 
tendent. 


W.S. Burpert has been appointed Chief En 
gineer of the new Florida railroad—Fort 
Mason, Seneca and St. John’s River; head- 
quarters, Jacksonville, Florida, 


Mr. A. W. Gopson, contractor, of Toronto, 
Canada, has issued a writ against the Globe, 
claiming $20,000 damages for libel in connec- 
tion with the construction of the Garrison 
Creek sewer, which the Globe characterized as 
a scandalous job. 


Mr. Henry Woopatt, gas engineer to the 
Leeds Corporation, has been appointed chief 
engineer to the Melbourne Gas Company. His 
salary in England has been £650 per annum; 
there it will be upwards of £1,500 a year. 


Mr. CHartes NEILSon is appointed general 
superintendent of the Cincinnati, Hamilton 
and Dayton Railroad, and tool’ charge Janu- 
ary Ist. The road has had no general superin- 
tendent for several years. Mr. NEILSON was 
for eleven years on the Erie road, and a little 
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over a year ago resigned the position of super- 
intendent of the Buffalo and Rochester di- 
visions of that road to become assistant to the 
president of the Laflin & Rand Powder Com- 
pany. Mar. Neiison's office will be ia Cincin- 
nati. 


Frank H. Crement, late Division Engineer 
of Division III, South Penna, R. B., has taken 
a sub-contract on the New Croton aqueduct 
under Clark & C’Brien, and is reported to be 
putting his tunnel experience to excellent use, 


At the meeting of the Indiana Tile and 
Drainage Association, held December &th and 
gth, last, at Indianapolis, the following officers 
were elected for the ensuing year: President, 
Thomas Chandler, Indianapolis, Ind.; Vice- 
President, G,. $8. Pollock, Sullivan, Ind. ; Se- 
cretary, T. A. Randall, Indianapolis, Ind. ; 
Treasurer, M, J. Lee, Crawfordsville, Ind. 


RupotpH Wieser, Civil Engineer and Con- 
tractor and formerly chief inspector on the St. 
Louis Bridge, sailed on the 13 inst, for Brazil, 
Buenos Ayres and the Argentine Republic, 
Mr. WEISER, Who was at one time connected 
with Capt. Eads on the Hydraulic Commission 
for the improvement of harbors and rivers in 
Brazil, goes to South America on a purely per- 
sonal tour of inspection, 


The death of Mr. Freperick Swanwick is 
announced, He was born in 1809, and was for 
many years confidential assistant and private 
secretary to the great railway pioneer, George 
Stephenson, On the opening of the Man- 
chester and Liverpool Railway in September, 
1830, there were eight locomotives engaged, 
aud the * Arrow” was driven on that occasion 
by Mr. SWANWICK, 


Cart. F. V. Greene, U. 8. Engineers, has just 
taken the one year’s furlough due him, and 
has accepted the position of Vice President of 
the Barber Asphalte Co., for the purpose of 
fully testing all the capabilities of this class of 
pavements, Capt, GREENE has had peculiar fa- 
cilities for closely, stud ying the characteristics, 
defects and merits of asphalte pavements, and 
beingan acknowledged expert upon this impor- 
tant branch of city improvement, we can expect 
some very good work as the result of his per- 
sonal and close study and examination of ex- 
isting works. 


A bronze bust of the engineer SoMMEILLER 
was unveiled on July 14th, 1885, on the north 
side of the Mount Cenis Tunnel. SoMMEILLER 
wasjborn in 1815 in Annecy ; he received his ed- 
ucation at the Academy of Sciences in Turin 
During the period from 1857 to 1871 he was 
most prominently connnected with the plan- 
ning and construction of the Mount Cenis 
Tunnel, an enterprise of then unparalleled 
magnitude. He improved the rock-drills and 
air-compressors. His machines were tried at 
an expense of $40,000, and the favorable results 
obtained encouraged the Italian Government 
to commence the gigantic work of tunnelling 
the Mount Cenis. SoMMEILLER’s name is most 
intimately connected with the advancement 
of tunnelling, 


Joun G, Stevens, a nephew of the late 
Edwin A. Stevens, of Hoboken, and the Presi- 
dent of the United New Jersey R. R. and 
Canal Co., committed suicide in ithe Penna, 
R. R. office at Trenton on Jan. 6, by shooting 
himself in the head with a revolver. Mr. 
STevENs was about sixty-five years old and in 
his day an acknowledged authority on rail- 
road and canal engineering, and a power in 
the State of New Jersey during the supremacy 
of the Camden and Amboy R. R. Co. Asen- 
gineer he located most of the roads of that 
company and was President of the Delaware 
and Raritan Canal Co. He was recognized as 
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the best and almost the only authority in the 
State on the value of railroad and canal prop- 
erty. He had been prominent lately in con- 
nection with the Panama and Nicaragua canal 
companies, he having examined both schemes 
and pronounced in favor of the latter. 


Frank Evans, C. E., has been elected City 
Engineer of Los Angeles, Cal, It is reported 
that this city proposes to expend nearly $500, - 
000 in the present year on improvements. 


James Moy an, late Principal Assistant En- 
gineer on the construction of the New York 
Elevated railways, has returned to New York 
from Albuquerque, N. M., where he has been 
engaged as Engineer of Maintenance of Way, 
on the Atlantic and Pacific R. &. 


Onas, BE, Goan, C. E., Member of the Ameri- 
ean Society of Civil Engineers, and well 
known to many of the Society, has in connec 
tion with his Montreal and Toronto offices 
opened another at 4 Finsbury Circus, London, 
England. He is now engaged personally in 
London in making surveys in the city, 


Frank Brewer, A. M. I,. © E., late Prin- 
cipal Assistant and Acting Chief Engineer on 
the Ohio Valley Railway, formerly U.S, Dep. 
Min. Surveyor and County Surveyor, of 
Dakota, is now in practice at 17 Broadway, 
N. Y., ready to undertake Railway or other 
Engineering work, Surveying or Draughting; 
his card appears in this issue. Specialty, fine 
Draughting. 


A. D. Conoven, Prof. of Civil Engineering, 
University of Wisconsin, and late City En- 
gineer of Madison, Wis., was in New York 
this week and attended the meeting of the 
A. Soc. C, E., on Wednesday evening. Mr. 
Conover is Superintending Engineer and Ar- 
chitect of the new University buildings at 
Madison, and his trip to New York was on 
business connected with this building, es- 


pecially relating to the purchase of the iron 
therefor. 


J. J. De Kinper, ex-superintendent of works 
of the Philadelpha Water Department, has 
made a reply to Chief Engineer Ludlow’s 
statement referring to and condemning par- 
tially Mr. De Kinper’s course as an official. 
Mr. De Kinper challenges any member of 
Councils to say that he ever asked for vote or 
favor, or ever pushed himself as a candidate 
for chief of the department, unless in case 
Colonel Ludlow was out of the field. Letters 
from Mr. De Kinper to Colonel Ludlow, 
written last July, are given, showing that at 
that time the writer denied the accusation of 
electioneering. The whole of the discussion 
about the operations of the Kensington pump- 
ing station is then gone over again; and Mr. 
De Kinper’s side of the case given with 
greater detail than before, As tothe bills on 
which payment was withheld, Mr. De Kinper 
asserts that their correctness can be readily 
settled in a court of justice. 


Austria has lost her most prominent ship- 
builder and civil engineer, Epvarp Srrupt- 
Horr. After completing his technical educa- 
tion in England he became in 1857, when the 
Stabilimento Tecnico was founded at Trieste, 
the head of the ship-yards of that establish- 
ment at St. Rocco, which, under his super- 
vision and by his technical ability, in the 
course of time advanced to the front rank 
among its kind. All the large ironclade of 
the Austrian navy—the Hapsburg, Custozza, 
Albrecht, Don Juan, Max and Tegethoff—were 
constructed and built under his direction, as 
were also a great number of war vessels for 
Turkey, Greece, Italy, Russia and the South 
American States. His premature departure, 
being only a little over fifty years of age, isa 


* lamentable loss to his country. 
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American Society of Civil Engineers. 


The meeting at the House of the Society on 
Wednesday, January 6, was largely attended, 
Vice President Greene in the chair, 

After some routine business the paper on 
“Specifications for Strength of Lron Bridges,"’ 
presented by Joseph M. Wilson, C. E., to the 
Annual Convention at Deer Park, was brought 
up for discussion, This paper brought outa 
variety of opinions upon this important sub- 
ject from the members of the society, all of 
which were in writing and read by the Seere- 
tary. The members taking part were: W. H, 
Burr; Mansfleld Merriman; 8. W. Robinson ; 
Gieo. F. Swain; G. Bousecaren; Mace Moulton ; 
A. P. Boller; Geo. H. Pegram; Wm. Sellers; 
Jas, G. Dagron; Geo, L. Vose; J. B. Davia; BE. 
Thacher and C, C, Schneider. 

The ballot for membership submitted re 
sulted as follows: 

For Mempers: Marimilian Ferdinand Bon 
zano, formerly Assistant Engineer Philadel 
phia, Wilmington and Baltimore Railroad; 
now Division Engineer Philadelphia and 
Reading Railroad, Philadelphia, Pa; Mrank- 
lin Ide Fuller, formerly Assistant Engineer 
Water Department, Providence, R. L., after 
wards Res, Eng. Milwaukee and Lake Winne 
bago Railroad; Assistant Engineer, New York, 
West Shore and Buffalo R. R., and of the 
Northern Pacifle Terminal Co. ; now with the 
Portland Construction Co,, Portland, Oregon ; 
George Watson Kittredge, formerly Assistant 
Engineer on the South Boston Flats Improve- 
ment; then with the Pittsburgh, Cincinnati, 
and St. Louis R. R, Co., and now Engineer 
Maintenance of Way, Muskingum Valley Di 
vision, P. C, and St. L, R. R., Zanesville, Ohio; 
Henry Wadsworth Reed, formerly Assistant 
Engineer Savannah, Florida and Western R. 
R., now Master of Roadway cf the same Rail- 
road, Waycross, Ga,; Henry Frederic Rudloff, 
Government Engineer of Venezuela, and 
Chief Engineer Caracas and Antimano R. K., 
Caracas, Venezuela, South America; Albert 
John Scherzer, formerly Principal Assistant 
Engineer Connecticut Western R. R.; recently 
Chief Engineer and Superintendent Guate- 
mala Central R. R.; now Chief Engineer and 
Contractor, Ferro Carril de Santa Anna, Son- 
sonate, Salvador, Central America. 

For Associate: Calvin Tomkins, Tomkins 
Cove Lime Company, 357 South Street, New 
York City. 

For Junior: Harry Lee Van Zile, member of 
the firm Van Zile, MacCormick and Company, 
operating ‘l'roy and Albany Bridge and Iron 
Works, Troy, N, Y. 

ipa 

Indiana County Swrveyors and Civil Engi- 

7 neers. 


The Sixth Annual Meeting of the above as- 
sociation will be held at Indianapolis, in the 
office of the County Surveyor, on January 
19th, 20th and 2ist. Besides the regular busi- 
ness of the Convention, there will be an ad- 
dress by the President, and papers as follows: 
** Bridges,”’ by T. A. Hardman; “ Roads and 
Highways,’ by J. T. Campell; ‘Fees of 
County Surveyors,”’ by H. B. Fatout, of In- 
dianapolis; *‘ Drainage of Swamps,’’ by Lewis 
8. Alter; also several volunteer papers, of 
which titles have not been given. An exhibi- 
tion of instruments will also be held. We 
quote from the circular letter : 

“Our association has made steady advancement from 
the first. and we have strong assurance of a more 
rapid growth and advancement in the future. No aec- 
tive Surveyor or Civil Engineer of the State can afford 
to mise these meetings. All City Engineers should 
come and bring the questions and difficulties of your 
business. Water-works Engineers should come and 
exchange views and gather new ideas; so should 
Electric and Gas Engineers. Several Instrument 
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manufacturers are expected to be present, and all are 
cordially invited. Ample time and opportunity will be 
given to display their instruments and explain the 
same. Any one wishing to purchase new instruments 
ean here get all the advantages of a visit to the largest 
and best houses in the United States. 

Bring your tapes and chains along and compare 
with Standard measurements. 

Commissioners of Drainage, Bridge-builders, Con- 
tractors and all others interested in the profession are 
cordially invited to attend. Any one having any ques- 
tions to ask, plans to submit, or papers to read. will 
please report the same to the Corresponding Secretary 
by the 10th of January. There will be an unusual 
amount of important business before the Society, 

Reduced Rates on Railroads and at Hotels are ex- 
pected to be secured. 

Come prepared to advance the cause and enjoy a 
good time. Lewis 8. ALTER, Cor. Secy.” 


i ————__—_—_——- 


American Society of Civil Engineers, 





RECORDS OF MEETINGS, 

For the contained abstracts of interesting 
papers read, we give the following official 
record of meetings as addenda to the reports 
already published : 


DECEMBER 2d, 1885.—Mr. W. Howard White, M. Soe. C. 
E.. read a discussion upon the subject of Wind Strains 
in Bridges. This will be given at a future time, with 
discussions upon the paper, by Mr. Joseph M. Wilson, 
on Specifications for Strength of Bridges. 

Discussions upon a paper by Mr. G. H. Pegram, M. 
Am. Soc. C. E., upon Formulas for the Weight of 
Bridges, were presented from Messrs. A. J. Du Bois, 
Jun., Am. Soe, C. E.; Wm. H. Burr, Assoc, Am. Soc. C. 
E.; J. 8. Elliott, C. E.; and Geo. H. Pegram, M. Am. 
Soc. C. E. These will be printed with the original 
paper in an early number of the Transactions, 

Discussions by Messrs. A. G. Menocal and E. L. Cor- 
thell were then read, upon a paper previously read by 
Mr. Corthell on the subject of Canals and Railroads, 
Ship Canals and Ship Railways, which paper had been 
presented in the discussion on the paper by Mr. E. 
Sweet, M. Am Soe. C. E., on the Radical Enlargement 
of the Eris Canal. Mr. Corthell considers that the 
gradual abandonment of canals, and the rapid and 
general introduction of railways during the last forty 
years, are patent facts; but that the reasons for this 
ebange are not so well known. He refers to the great 
difference between transportation on the open sea and 
in the restricted channels of canals. He gives instances 
confirming the theory that the boat itself creates, by its 
movement through the water of a restricted channel, a 
serious resistance to its progress; and states that ex- 
periments on the Preston Canal, in England, show that 
the proper and economical speed upon canals was from 
two to two anda half miles an hour. Experiments in 
India show that, where the depth was slight, a launch 
could not make more than one to two miles per hour in 
acanal, but flve miles per hour in a greater depth. 
Experiments in England show that the resistance of 
the wave, produced in advance of the boat or vessel, 
decreases as the depth increases. On the Aire and 
Calder navigation, in England. where steam barges are 
used, and the boats are about 63 feet long, 12 feet wide 
and 6 feet draft, the velocity is not over 4 to 5 miles an 
hour. On the Belgian canals, in restricted channels, 
steam-towing tugs are reduced to 2% miles, and to 44s 
miles in wider rivers. On the Erie Canal, freight 
steamers make 40 miles in2¢hours. The conclusion of 
Professor Barlow is, that the power required to over- 
eome the resistance to the passage of boats was at the 
cube of the velocity. Figures are giver to show, that 
in operating canalsin Belgium, they cannot compete 
with railroads when maintenance and interest on first 
cost are included. A number of quotations from emi- 
nent engineers, extending from 1830 to 1857, are given, 
tending to show that canals could not compete with 
railroads; and the writer thinks thatit has not been 
possible to make any improvements since then, in 
speed or economy of canal transportation, but that 
railroads have greatly developed in both these respects. 
He gives the increase in train loads, and in the relation 
of live loads to dead loads on our railways, and also the 
great increase in the volume of freight carried over our 
trunk lines, comparing that with the decrease of the 
freight carried upon the New York State Canals. He 
states that there was no reduction in rates on the Erie 
Cana! until it was compelled by a reduction on the rail- 
roads, and also thatthe United States Census Bureau 
states that about 2.000 miles of canals. nearly one-half 
of all that have been constructed, have been aban- 
doned, The original cost of construction was about 
#50 000,000. and railroads now oceupy the beds and banks 
of many ofthem. The average cost on the Pennsyl- 
vania Railroad, Main Division, and the Philadelphia 
and Erie Division, is about 4 mills per ton per mile. 
which includes local as well as other freight, and all 
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expenses, except interest on capital. On the same 
railroad, Susquehanna Division, the actual cost of 
hauling was 0.6 of a mill per ton per mile. The cost of 
towing by steam canal-boat with consort is 1 mill. run- 
ning cost alone; but for all expenses, except terminal, 
3.15 mills per ton per mile. This for full loads both 
ways. Freight transported by canal is more cheaply 
handled than that transported by railroads. Speed of 
steam canal-boats. rupning-time on thé Hudson River, 
is5 miles per hour and 2.1 miles on the Erie Canal, 
while on the railroads between the West and New York 
the average running time is at least 15 miles per hour. 

Resistance to be overcome in an ordinary canal 
exists, to a greater extent, in a ship canal. Instances 
are given showing this fact. The speed through the 
Suez Canal is reduced to 5 miles per hour. On the 
River Clyde, where the channel is about 150 feet wide 
and 10 feet deep, when vessels of 120 feet in length have 
been, at rare intervals, propelled at a speed of from 8 
to 9 miles per hour, a wave of from 8 to 9 feet in height 
bas been produced in advance of the vessel, with a 
destructive action upon the slopes of the hand-laid 
stone on the banks. Similar effects are produced by 
a steamer passing through the South Passof the Mis- 
sissippi River. The cost of the transportation of freight 
steamers in the ship canals would be about six times 
as much as on the ocean. The cost of hauling on a rail- 
road on the same basis would be about one-fifth of the 
cost on the canal. 

The writer next presents an estimate of the cost of 
operating a ship railway, such as is proposed for the 
Isthmus of Tehuantepec. He states that railroad trans- 
portation in this country shows that it is possible to 
Laul freight at about 4 mills per ton per mile, inclu- 
ing allexpenses, A large proportion of this cost is in 
handling freight, the expenses of which have not been 
much reduced, while continual reductions are being 
made in the cost of hauling. He estimates the cost at 
the Isthmus of Tehuantepec for maintenance of way, for 
operating terminals, for operating ship turn. tables, for 
motive power, for telegraph, for incidentai and general 
expenses, at $1,088,720 per annum, and adding ten per 
cant. for allother expenses and contingencies, $1,197,- 
592, or 30 cents per ton on four million tons. The profit 
at $2.50 per ton would be $8 800.000. If six million tons 
were carried, the cost per ton would be 23.3 cents. The 
working expenses on four million tons would be 12 per 
cent. on the gross receipts at $2.50, or 10 per cent. at $3 
per ton. Healso compares the cost of carrying freight 
on the ordinary railroads with that on the ship railway, 
resulting in a verification of the figures given above. 
He states that the cost of the construction ef the ship 
railway will be $75,000,000, probably $300,000,000 for the 
Panama Canal, and $200,000,000 for the Nicaragua Canal, 
Lieut.-Col. McFarland estimates for the latter $140,000, - 
000, with labor at $1 perday. The cost of maintenance 
will be much less for the ship railway. The bed of the 
railway is not subject to dangerous floods orslides. Its 
width is about 50 feet as against 200 for the canal. He 
refers to the expense which will be required at Panama 
on account of the extent of the slopes and the danger- 
ous volumes of the Chagres River floods. He states 
that the cost of towing vessels through these canals 
will be much greater than hauling on ship railways; 
also that the Tehuantepec route will save an average 
of 1,000 miles on the main commercial lines, as com- 
pared with either the Panamaor Nicaragua. It isan 
advantage to the ship to be docked for 18 or 20 hours. 
as it may be scraped, cleaned and painted in port. The 
‘olls on the ship railway van be increased over those of 
the canal route to the extent of the saving of the ship’s 
expensive use of power during the time of transit, 
The time oecupied can be made as short as at Panama, 
and one-fourth of that at Nicaragua. He concludes with 
the statement that a canal cannot compete in speed, or 
economy, or facilities with the railroad, and that a ship 
canal must be more expensive in cost of maintenance 
and operation. and that the Tehuantepec Ship Railway 
has advantages over any other interoceaniec communi- 
eation. 

In discussion, Mr. A. G. Menocal, M. Am. Soc. C. E., 
states that the distinguished designer of the proposed 
ship railway estimates the expenses of operating that 
railway at50 per cent. of the receipts, which is yet much 
below the cost of operating railroads in this country. 
Mr. Menoca! gives the financial statement of the Suez 
Canal Company for the year 1883, showing that the 
maintenance and working expenses were 20 per cent. of 
the gross receipts, but that the year 1883 was excep- 
tional as regards exceedingly large expenditures. 

He considers that there are good grounds of belief 
that the cost of working and naintaining the Nicaragua 
Canal will be less than for the Suez Canal. He states 
that the average speed of vessels passing through 
the Suez Canal in 1883 was a little over five miles an 
hour, omitting delays at terminals and siding and dur- 
ing the nights, when navigation is suspended. He 
states that the location of the Nicaragua Canal has 
been materially modified by several surveys, so that it 
is now 170 miles long, with 48% miles of canal, eight of 
which traverse a deep basin where no excavation is 
neéded, and 121'. miles are lake and river navigation, 





Of this, about 30 miles need dredging to a mean 
depth of cit of less than 4 feet. The balance is 4. 
miles in the lake and 43 in the river, where the 
depth varies from 30 to 130 feet, the river being no- 
where less than 1.500 feet wide. He estimates thai 
the time of transit by the ship railway will be 2.:, 
hours, exclusive of detentions, and by the Nicaragua 
Canal 23% hours,and that the detentions at the turn. 
tables and sidings, and in docking at the termini of the 
railroad, will exceed the detentions at the few locks of 
the eanal. He criticises the estimate of Colonel Mv- 
Farland, of $140,000 000 for the canal, and also the opin- 
ion of the same officer as to the Harbor of Greytown, 
quoting, in opposition, the estimates of commissions 
appointed by the Paris Canal Congress. He states thar 
the dividends paid by the Suez Canal in 1883, after a large 
reserve for improvements, was 17.3 per cent.; that the 
business of that canal is increasing to such an extent 
that steps are to be taken for its enlargement, or for 
the building of anew one at an estimated cost of s40.- 
000,000, He refers to the fact that the Isthmus of Suez 
is a level plain, 100 miles wide, and sixty-five one hun- 
dredths the length of the Tehuantepee Ship Railway. 
The cost of the Suez Canal was $95,000,000. or $20,000,000 
more than Mr. Corthell’s estimate on the railway ris- 
ing to an elevation 720 feet above the sea. He asks 
whether it isto be supposed that a proposition would bh. 
seriously considered to build at that isthmus a shi), 
railway to take the place of a new canal, or of the pres 
ent one when enlarged. 

Mr. E. L. Corthetl, M. Am, Soc. C. E., replying, states 
that he is convinced of the thoroughness of Col. McFar- 
Jand’s report, and presents a letter from that offlcer, 
with acopy of hisreport. This report was made in 1874 
to the United States Interoceanic Canal Commission, 
consisting of the Chief of Engineers of the Army, the 
Chief of the Bureau of Navigation of the Navy. and the 
Superintendent of the Coast Survey. Col. McFarland 
was detailed, at the request of that Commission, to 
make an examination and to report upon the projects 
for the canal at the Isthmus of Darien and the canal at 
Nicaragua. In this report there is given an estimate of 
the cost of the Nicaragua Canal of $110,000.000, on the 
basis that as much work will be accomplished by a 
jaborer there as in the same time by a No: thern labor- 
er, and that this work costs one dollar. But he consid- 
ers that the item of labor should be estimated, on ac 
eount of the locality, at an increase of $30,000.000, and 
that therefore ‘he probab e cost for opening this route 
is $140,000,000, which he states to be at the rate of $772.000 
per mile, inclusive of locks, while the Suez Canal cost 
a little less than $1,000,000 per mile. 





DECEMBER 16TH, 1885.—A paper by Capt. F. V. Greene. 
United States Engineer, M. Am. Soe. C. E,, on Street 
Traffic, was read. The object of the paper was to call 
attention to the large sums invested in street pave- 
ments—amounting to about $250,000,000in the twenty 
principal cities of this country; to explain the desira 
bility of keeping systematic records of the traffic over 
the varions pavement, and their wear under this traffic: 
and to describe certain observations upon traffic recent 
ly made under the writer’s direction. After referring 
to the observations made by Haywood and others, in 
London, by Deacon, in Liverpool, and by the French 
enginoers in Paris, the writer described in detail the 
manner in which his own observations were taken. In 
brief, they were first recorded by one or more observers 
by the punch and “‘trip slip” method in use by ear con 
ductors, slips of different colors being used for vehicles 
of different tonnage. A summapy of each hour’s obscr- 
vations was tben transferred to a daily report made on 
a printed form. These were then sent to the writer, by 
whom the computations of total tonnage, tonnage per 
vehicel and tonnage per foot of width. were made. The 
observations were continuous from 74 M to7 P. M. on 
six consecutive days at each place. The acvidents t« 
horses were also observed and recorded, in thrive 
classes, viz.: falls on knees, falls on hunches, and com- 
plete falls. Record was also made of the width and 
grade of the street, state of the weather, tomperature 
of the air, average speed of the vehicles, and length of 
street on which accidents were observed and recorde¢. 
On the back of the printed form of report, full instruc- 
tions were given for the observers, especially in regard 
to the weight of different kinds of vehicles. and every 
precaution was taken to have the observations made on 
a uniform system, and to eliminate the personal equa- 
tion of the observer and leave as little as possible to his 
judgment. Each day’s report was subscribed and sworn 
to by the observers before a notary public. These re- 
ports were submitted to the members present for their 
examination. The observations were made on 36 vari- 
ous streets in 10 different cities, viz.: New York. Phila- 
delphia, Chicago, Boston, St. Louis, New Orleans. 
Washington, Buffalo. Louisville and Omaha. The pave- 
ments on the streets observed were of.granite, asphalt 
and wood. 4 

In compiling the results as to traffic, the standard for 
comparison was the average daily tonnage per foo’ { 
width. This was found to range from 273 tons on 
Broadway, in New York, to 7 tons on Olive street, in St, 




















Louis. The average weight per vehicle varied from .68 
tons on Fifth avenue, in New York, to 2.08 tons on a part 
of Wabash avenue, in Chicago. Several remarkable in- 
stances were given of the manner in which smooth 
asphalt streets have drawn the traffic away from stone 
pavements—the most noticeable instance being in St. 
Louis, whé¢re, on Olive street. paved with granite. the 
daily trafic per foot of width is only7 tons, while on 
Locust street, paved with asphalt, it is 103 tons, the two 
streets being parallel, adjacent and similar in every 
respect, and paved at the same time. Comparison was 
also made with the London observations, showing a 
yery much larger traffic (as high as 422 tons on one 
street) in the latter city, and the cause of the difference 
was stated to be the absence of street cars and the large 
number of cabs and omnibuses thus rendered neces- 
sary. Reference was also made to the observations by 
Messrs. Deacon and Stayton, in England, on the com- 
parative wear of different classes of pavement under 
different amounts of traffic as actually observed; and 
the desirability of keeping such records by municipal 
engineers in this country was pointed out. 

In regard to accidents, the standard for comparison 
was the “distance traveled before an accident oc- 
eurred.” This was obtained by multiplying the di- 
stance over which observations were recorded by the 
number of horses, and dividing the product by the 
number of accidents. The general result was: on 
asphalt, 583 miles; granite, 413 miles; wood, 272 miles. 
Shere were only three sets of observations on wood. 
and, hence, as to this class of pavement, the results are 
inconclusive. As to granite and asphalt, the large 
number of observations (over 800,000 horses and 81 000 
miles traveled) justified the conclusion that fewer ac- 
cidents occur On asphalt than on granite. 

This agreed with the result of similar observations 
in London, although in the latter city, from local 
causes, the accidents on each class of pavements were 
about three times as numerous as in the cities observed 
in America. In classifying the accidents, the falls on 
knees were found to be mucb more numerous on gran- 
ite pavements than on asphalt, whereas the falls on 
haunches were more numerous on asphalt than cn 
granite. The cause of this was pointed out, the granite 
blocks being too wide (about 5 inches instead of 3) to af- 
ford a proper footing for the horse; and the fall on 
haunches on asphalt being due to sudden pulling up or 
turning of the horses, as noced in nearly every case in 
the reports. 
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QUESTIONS AND ANSWERS. 


J. M. R. BepForp, Pa. Will you please state for my 
information what are the essential features of the 
“ Holly System ’’and, if the system is patented, if a roy- 
alty is demanded for its use. 


(The Holly Manufacturing Company issue a pamphlet 
of 68 pages in which is a good deal of information re- 
specting various systems of water works. On page 7 of 
this pamphlet is the following: 

* The essential features of the Holly System are: 

ist. Direet pumping into the mains, and censequent 
saving of the heavy cost of distributing reservoir or 
Stand-pipe. 

2d. Self-regulation, to accommodate a fluctuating de- 
mand, thus saving fuel and wear of machinery and pip- 
ing. 

3d. Prompt and efficient fire supply. Water delivered 
in powerful streams to the extent of corporate limits, 
and the expense and maintenance of a fire department 
saved. 

4th. Large reduction in insurance rates effected.” 

The Holly system is patented, but no charge is made 
for its use provided the Pamping Machinery is bought 
of the Holly Manufacturing Co. The office of the Com- 
pany is at 4: Broadway, N.Y. C. G. Hildreth, Secretary ) 


H.M. Will you please send us subscription list for 
the different p riodicals, quoting us, subscribers tu the 
ENGINEERING News reduced rates on the periodicals. 
We have not received one from you this year and wish 
to send in quitea number of subscriptions to maga- 
zines. 

(In answer to the above we wish to call special atten- 
tion tothe advertised rates on our editorial page. At 
the same time we wish also to call attention uf sub- 
scribers tothe printed Jabel on each number of their 
paper; it is changed in date of expiration on receipt of 
subseription and is a valid acknowledgment of the 
same, Unless specially requested we will not send re- 
ceipts for subscriptions. Please see that the printed 
label is correct,—Ep. Eno. News.) 


0. M. W. Will you kindly advise me in your next is- 
sue, what work on “ Architecture” a beginner should 
use? 


(We can hardly answer but would advise getting a 
catalogue of Architectural Books from W C. Comstock, 
Astor Place, N.Y, and also enquire there.) 





AMERICAN CONTRACT JOURNAL. 


W. W.K. Please tell me what are the best books on 


R. R. location. I do not refer tothe fitting of curves, 
ete., the discussion of the comparative advantages and 
disadvantages of several lines. Giving the effect of 
eurves, heavy grades, extra length necessarily caused 
by curves, and how much extra money per mile can be 
spent to:build a line much straighter, cutting out 
curves, etc. 

Isn’t there a work “ Wellington on Location?” 
what I want, and what is the price? 

(Wellington’s “ Economie Location of Railways ” is 
the only book to buy. The first edition is out of print 
and has the remarkable record of having sold from $2.00 
up to $20.00, the latest quotation and none to be had at 
that. The second edition has been entirely re-written 
by Mr. Wellington, who has embodied his practical 
knowledge of the past years of active raiipoad locating 
in this country and Mexico, and the copy will soon be 
in the printer’s hands. Wedonot yet know the price 
or how soon the new edition will be issued to the pub- 
lic, but it will be some months hence. We have had 
some hundreds of applications for the book, to be fliled 
as soon as possible, and we will be glad to add your 
name to the list. No money must be sent us until we 
duly announce the date of issue and ths price of the 
book. It will be a work which no railroad engineer will 
do without; especially on the eve of an active period of 
railway locating such as is now “almost in sight.”—Ep 
Ena. News). 


Is that 


CORRESPONDENCE. 





Fast Telegraphing. 





OrFice oF Mickie & Lea, ) 
CiviL ENG, AND SURVEYORS, 817 WATER ST. ¢ 
SELMA, ALA., December 18, 1885. ) 
Epr1tTor ENGINEERING News. Dear Sir:—In your issue 
of ENGINEERING News for November 2ist, 1885, occurs 
the following statement :—** London then cabled to New 
York at five Pp. M.. andthe dispatch was received in New 
York about twelve noon the same day, or fire hours 
earlier than London. New York then wired to the San 
Francisco correspondent (five hours earlier than New 
York).” In another place the distance from San Fran- 
cisco to New Yorkis given as 3,000 miles, and from 
New York to London as 3,000 miles also. Now as the 
sun’s shadow travels over fifteen degrees of are per 
hour, and the distance from London to New York or 
from New York to San Francisco is given as 3,000 miles, 
the difference in time between two ofthe above named 
places would manifestly be three hours. 
The actual difference in time between New York and 
San Francisco is about three hours ten minutes. 
Yours truly, 8. H. Lea. 





ml 


Illinois and Indiana News. 
CHAMPAIGN, Ill.. January 4, 1886. 
Special Correspondnece ENGINEERING NEWS. 

Your correspondent returned from New Orleans on 
Saturday night, and we will send you some exhibition 
notes as soon as they can be arranged. The following 
items we have hastily gleaned from our exchanges: 

Joseph O. Lizelman, a contractor of Newton, Jasper 
county, Llinois, has disappeared. 


A company has been organizedin Indiana, to stock 
the long unused Wabash and Erie canal with carp. 


The city of Henry, Ill., has sunk an artesian well, 
which gives them 790 gallons of water per minute. 
The well is 750 feet deep. 


The Pullman shops near Chicago have orders froim 
the New York Central Company for forty slecping- 
ears and fifteen drawing-room coaches. 


Petersburg, Ills., is ready to receive propositions for 
furnishing that city with water for fire and domestic 
purposes. > 

The Jenny company are erecting an extensive elec- 
tric light plant for Decatur, Ills. 


- The citizens of Effingham, Ill., are making prepara- 
tions for drilling for coal, with a determination to find 
it or prove conclusively that there is none. 


P. H. Faught, of Gibson, Iils., has just’ been awarded 
the contract forthe Union Drainage Dittrict ditch in 
Ford and Livingston counties, Il. 


Col. Waring, Of Newport, R.1., is engaged in survey- 
ing and preparing plans for a general sewerage sys- 
tem for Danville, Iil. 

The County Commissioners of Fountain county, Ind. 
have been petitioned to build a highway bridge across 
coal creek on the road between Covington and Pleas- 
ant Hill. This county spent $143,000 for bridges dur- 
ing 1885. 

Lincoln, Ill.. has just entered into contract with 
Hinds. Moffett & Co., Watertown, N. Y., for city water 
works capable. of furnishing 1,000,000 gallons in twenty- 
four hours, with the ability to give a pressure equal to 


200 feet head of water, the tower to be not less than 
1541 in diameter, wrought-iron, There are to be five 
miles of pipe from 12 to 4 inches in diameter. The city 
pays $60 each for 50 hydrants, the company keeping the 
hydrants in repair. Water is to be furnished free to 
the city offices and the schools and to five fountains, 
one of which is to be run continually. Water is to be 
furnished free for flooding the gutters and streets for 
sanitary purposes. The city may order an extension 
of the present works at the same rates; additions) flre- 
hydrants may be placed on the original mains at the 
expense of the city, but without any charge for the 
water. The franchise granted is for thirty years, but 
the city has the right of purchase at the end cf the first 
ten years, and at the expiration of each subsequent 
period of five years. 


Nebraska News. 


Omawa, Jan. 2nd, 1886, 
Special Correspondence ENGINEERING NEWs. 

The following appointments on the N. P. R. R. have 
been announced, to take effect January Ist, 1885: 

Mr. C. H. MeKibben, Chief Inspector of Supply De- 
partment, with headquarters at Omaha, Nebraska. Mr 
E. H. Barnes, Division Engineer, Colorado Division, 
with office at Denver, Col.. vice J. H. Collins, resigned. 
Both the appointees are from the Pennsylvania R. R. 

The bids for the new iron viaduct over the U. P. and 
B. and Mo. tracks for Eleventh St. Omaha, will b 
opened and canvassed the 9th of January. 


The plans for a wooden viaduct over the same track 
for Sixteenth St. are now being prepared at the offie 
of the City Engineer. 


Ashland, Nebraska City, and Hastings, Neb.. are talk 
ing of having water works, but no definite action ha 
been taken on the subject. 


—_——— EE 


WATER 


THe Commom Council of Buffalo, N. Y,, has vote 
$250,000 for a sewer for the via Appia of that city. 


AT Hanover, Germany, works have been erected to 
manufacture the sewage of the city into a fertilizer. 
The process is free from all nauseating smell. The 
fertilizer willbe very valuable, as it will contain from 
3to3% per cent. nitrogen, 3 per cent. phospaorie acid 
and 3 per cent. potassium. 


THE city of Kief, Russia, desires to put in a system of 
sewerage, and the firm of Wurzinger & Comp, of that 
city, would be glad to receive the names of competent 
sanitary engineers with whom they may enter into cor- 
respondence. By the by, what has become of the Vic- 
toria, British Columbia, sewerage scheme ? 


A MEETING of the New Lots Board of Health was held 
recently in the Town Hall, for the purpuse of obtaining 
the views of taxpayers on the question of introducing 
a proper system of sewerage for the town. All present 
expressed themselves heartily in favor of such an im- 
provement. 


Newsure, N, Y., Dec. 15.—The General Term hes af- 
firmed the decisions of the Supreme Court in the eases 
of Julia and George D. Turner againet the city of New- 
burg. The decisions ratify a judgment of $3,500 against 
the city in one case and of $1,000 in the otaer. Mrs. 
Turner brought suit for the recovery of $10,000 for 
injuries received in falling, owing to a defective cross- 
walk, in October, 1883,and her husband sued for the 
same amount for the loss of the services of his wife and 
the loss of her companionship while she was suffering 
from her injuries. The case will probably be taken to 
the Court of Appeals. 


THe sanitary condition of Fall River, Mass., has been 
greatly improved by sewer works. About $168,000 has 
been expended upon them, and on an average 550 men 
have been employed since last May, when work was be- 
gun. The sewers have all been laid in acveordance with 
plans previously laid down by experts. and where the 
depth has in some cases been criticised as unnecessary. 
the authorities reply that it could not have been avoid- 
ed. The work was actually completed on December 
19 th. 


MILWAUNEE, Dec. 23.—-A few weeks ago the city 
granted a franchise to the Dorsett Underground Ser- 
vice Company to establish an extensive system of con- 
duits, and the initiative steps were taken for putting 
in a $500,000 plant. It now developes that an agent who 
had been given power of attorney to dispose of the com- 
pany’s stock had made a saleto an opposition company 
of whose conduits little is known. The Mayor has 
declined to approve the bond of the new stockholders 
and legal action will be taken by the Dorsett people. 
It is likely that at the next meeting of the city authori- 
ties the company’s franchise will be revoked, should 
no other way he presented for blocking the conspiracy 
against the original company.—N. Y. Tribune. 







































ENGINEERING NEWS AND 


Water Pressurezin Mains of Various Cities. 


Difference of level | 


| 
Town. Srate.| Topography. in town. 








feet. 
Adams, Mass. | hilly. 85 
Akron, Ohio. hilly. 50 
Alton, Ill. | very hilly. 100 to 150 
Amesburg, Mass. | hilly. 40 
Amherst, Mass. hilly. 0 
Amsterdam, N.Y. | hilly. 100 
Andes, N. Y. hilly. none, 
Anniston, Ala. rolling. 20 to 50 
Ansonia, Conn. hilly. 100 
Appleton, Wis. | level. 35 to 45 
Archbald, Pa. | level, 20 to 100 
Ashland, Pa. | hilly. on slope. 
Atlanta, Ga, | hilly. 
Atlantic City, N.J. | level. 5 
Attica, Ind. “hilly. 125 
Attica, N. Y. | nearly level. 5 to 10 
Auburn, Me. hilly. 43 
Auburn, N. Y. | hilly. 40 
Augusta, Ga. | level. 0 
Augusta, Me. | hilly. 100 
Avon, N. Y. | hilly. 50 to 80 
Bainbridge, Mass. level. 72 
Bainbridge, N. Y. | level. 
Ballston Spa, N. Y. hilly. 52 


Batavia, N. Y. level. 0 


TrrFin, O., bas struck gas. 
MuskeGon’s, Mich, artesian well is down 550 feet. 


CALDWELL, Kan., has now got water works in her 
mind. 


THE Missoula, Mon., Water Works and Milling Com- 
pany has been incorporated with a capital of $70.000 


PaRKHILL, Ont., Jan. 2.—Pure petroleum have struck 
near here at a depth of 175 feet. 


Tue Thomasville, Tenn., Gas Works Company, has 
been organized, with A. P. Wright president. 


THE artesian well at the Chemical Works, Augusta, 
Ga., is now boring through granite, and a depth of 100 
feet has been reached. 


Tue drinking water furnished tothe people of Col- 
umbia, 8. C., is abominable. Many citizens are talking 
about buving an artesian well. 


THE fourth successful gas well has just been com- 
pleted at Monticello, Pa., three miles above Kittan- 
ning, for the Kittanning Caloric Company. 


THE National Water Works Company has purchased 
the Wyandotte water works and as soon as arrange- 
ments can be made Kansas City will be supplied with 
water from the Missouri river. 


THE soundings for the new submerged water pipe 
across the river at Minneapolis show tbat but little 


dredging will be necessary to secure a substantial and 
safe bed. 


Tue Cincinnati Board of Public Works has received 
with the Mayor's signature the bill contracting to 
supply Clifton with water. The board formally con- 
curred in the bill, and it is nowa law. 


Tue laying cf water pipes in Hillsdale, Mich., has 
been completed. There arein the city 64 hydrants, 
1,854 feet of 4-inch; 22,418 feet of 6-inch; 4,214 feet of 
8-inch: 3,480 feet of 10-inch.and 6,917 feet of 12-inch pipe, 
or atotal of 7.3 miles. 


AGas well has been struck at Miller, in the Ohio 
valley, at a depth of 1,000 feet, which is estimated to 
have a pressure of 400 pounds per square inch. The 
roar of the escaping gas can be heard for miles around. 


THE report of Engineer Curtis of the pumping sta- 
tion in Middleton, Mags., of the work dore for the 
month of December, is as follows: Working time. 173% 
hours; number of pounds of coal consumed, 44,231; 
number of gallons pumped, 12,525,480. 


THE Howard well at New Orleans is now 985 feet deep, 
and Mr. M. T. Chapman, the contractor, states that 


COMPILED BY J.J. RB. CROES. FROM SPECIAL RETURNS, DEC. 1885. 





In Business District. 


Day Pressure. | Night Pressure.| Fire Pressure. 























Ibs. ibs. Ibs. 
| 110 | 125 110 
| 95 100 95 to 100 
eto 105 | 85 to 105 125 to 140 
60 60 100 
| 100 100 100 
90 90 133 
not given. | —_— 
85 to 95 75 to 85 85 to 95 
| 80 90 90 to 120 
70 60 100 to 130 
90 90 90 
120 
40 40 to 50 90 to 120 
45 to 50 45 to 50 45 to 50 
50 45 
62 | 62 
52 55 100 
30 ye 80 
35 35 65 
61 to 65 61 to 65 61 to 65 
| 30 45 90 
28 | —— | 28 to 48 
| 115 115 115 
30 to 50 50 36 
40 | 85to 40 100 to 150 


good water has been struck. It is is not of sufficient 
volume or purity, however, and the well will be driven 
deeper. When the well was 976 feet deep, a strata of 
ocean sand was struck. 


HARRISBURG, Pa., Jan. 4.—Charters were issued by 
the State Department to-day as follows: Onex Land 
Improvement Company, of Philadelphia; Haverford 
Water Company, Radnor Water Company, Springfield 
Water Company, Lower Merion Water Company, allof 
Delaware County. 


THE city authorities of Paris, France, have applied to 
Secretary of State Bayard for information relating to 
the drinking waters of this country. In answer to a 
communication from Mr. Bayard, Dr. Memminger of 
Charleston, N. C., has sent ina report on the waters of 
that city. These waters, Dr. Memminger says in his 
report, are embraced under three heads: First, those 
obtained from cisterns and termed cistern water; 
second, those derived from shallow wells and conse- 
quently known as well water; and, lastly, those de- 
rived from deep wells, which are known as artesian 
water. He says: ‘The artesian waters have received 
my most careful attention from a sanitary standpoint, 
and it is most gratifying for meto state that they 
come well up in the class of ‘good waters’ and, if 
proper measures are bestowed for the well-keeping of 
our system of mains, as also the settling basin, there 
would be no need of complaint from this class of waters, 
which from a chemical point of view, are the only real 
available supply for the poor of this city.” 

The report @ntains several analyses of water from 
different parte of the city. 


MINNEAPOLIS PROGRESS. 
1885, 1884, 

No. miles ofneW street pavement 3% 3 
No. miles new streets graded..... 5044 162 
No. miles new sewers laid......-.. 85 644 
No. miles water mains laid....... 13%4 10 
No. miles new sidewalk laid...... 45% 25 
No. miles new gas main lJaid...... 10 1344 
No. miles new electric light line 

URE 0 oe oecen cccepesses snecnessns 80 80 
No. miles new street car track.... 4 1738 
Expended by the city for improve- 

DINE 9k dincesawspuk betebscndnsaes $1,591,011 $926,553 
Expended by public corporations 

for improvements .............- $1,713,000 $1,470,000 
Expended by park commission for 

DATES bn 06 ccd cc dsdscscrcsvsics ces ‘ $509,702 $179,584 
Total expenditure for new build- 

BOIS bse cee schaiee eis iacaiedlcen $8,484,165 $7,621,950 
Dopulassom ose oe cevesiesivicssdcacics 129,200 114,000 





SPRINGFIELD, Mass.—The water commissioners’ }2t}, 
annual report is in substance as follows: Construction 
—appropriation for extending water mains for jax; 
$13,000, charged to construction $11,927, making tota! 
cost of works to date $1,306,187, and leaving a credit 
balance of $1.760. Of cast-iron pipe, 15,964 feet hays 
been laid and 5,365 feet of sheet-iron cemént-lined pipe 
taken out. This isa net addition to the high-seryire 
pipe of 8,377 feet and to the low of 1,322, making the 
total length seventy-five miles. Gates, fifty-three set, 
twenty-two taken out; total now in the works, 654, 
Fire hydrants, forty-nine set, twenty-six taken out, 457 
now in use, of which 297 are high-service and 160 Jow, 
There are ulso sixty-seven fire hydrants located on 
private property, making a total of 524 connected with 
the works. In extending mains, setting gates, hy- 
drants, ete., $11.235 was expended. Maintenance—re. 
laying the 24-inch main pipe under the Boston anid 
Albany Railroad tracks, $1,204; relaying t © 2,504 feet 
12-inch main on Main street, $4.986, and the six-inch on 
Greenwood street, $917; for salaries, teams, labor, 
materials, ete., $15,029 was expended ; total for mainte- 
nance, $22,136. More than $7,100 was expended in taking 
up the sheet-iron cement-lined pipe and replacing it 
wih cast-iron, which should be continued until the 
entire 45,75 miles of such pipe is replaced. Quality.— 
The Ludlow water, while not at all times what could 
be wished, has been an improvement in quality over 
that of any previous year. Still it carries at its best a 
eonsiderable amount of vegetable matter in suspen. 
sion requiring tanks and hot water boilers to be fre- 
quently cleansed if consumers wish to avoid offensive 
odors. Its color andappearance at the reservoir has 
been very fair. The daily use of water is about 3,000,- 
000 gallons, or seventy-nine gallons per capita, a 
quantity undoubtedly larger than our legitimate uses. 


CONSUMPTION. 

Estimated population. .............-+++eeeees 38.000 
CD AE TGs 6 5 555 50 bck 5 is ase i dec cng 33,000 
BUPPOE . .cciccccccsccccccccccccscccscoscesevecs 29,000 
Gallons consumed during year.....--..---- 1,095,000 ,000 
Passed through meters (542 per cent.)...-..- 60,308,752 
Average daily consumption ........--..-++- 3,000,000 
TOE CBC IMRADIGAME .. 0c sccsececccccesccc ces 79 
Wp Gees GOMER a 3 66s io ois sin dd edsadecciccs 104 


Wo WE WN oe 55 6 68 Sea hee iris i cedtcctcvses 507 


Mayor Banks of Albany, N. Y., has vetoed the Com- 
mon Council’s ordinance for the driven well system of 
water supply for that city. 


Tue Montgomery Water Works, Col. Troy, President, 
have just contracted with Edward P. Allis & Co.. Mil- 
waukee, for one of their Reynolds compound, condens- 
ing, vertical pumping engines, of three million gallons 
capacity. 


SoutH BRAINTREE, Mass., December 30th.— At the 
town meeting to consider the matter of accepting the 
act of the Legislature to supply Braintree with water, 
it was accepted by a vote of 237 for, to 92 against. 


A handsome heliotype illustration of the New High 
Service Pumping Station for the Cleveland Water 
Works is givenin the American Architect and Building 
News of January 2nd, 1886. The height of the tower is 
given as 240 feet. F.C. Bate, of Cleveland, was the ar- 
chitect. The building cost $100,000. 


N. R. Hook, formerly a manufacturer of tiles, writes 
from Fremont, Ia., to the Drainage and Farm Journal: 
“ Drainage will have a big boom here next year. But 
Mr. Hook is ‘‘going West” to Lincoln, Neb., and 
writes: “they are enjoying agenuine boom out there. 
The city of Lincoln has built this year 1,000 buildings, 
and everything is humming.” 


Tue Sing Sing Board of Trustees, at their meeting 
on Tuesday evening 5th, granted a franchise for one 
year to Messrs. Knight & Thompson, contractors, to 
make preliminary surveys in the vicinity of that 
village with the purpose of building water-works for 
that place. It is probable the water will be derived 
from the Croton River at a point a short distance 
above the location of the proposed Quaker Bridge Dam. 


From the Long Branch, N. J., News of last week, we 
learn that the “Long Branch Sewage Co,”, have at 
length decided tpon a system of sewerage for that city. 
and measures for its immediate construction have 
been adopted. Messrs Bassett & Nute, of Newark. N. 
J., are the engineers to prepare the detailed plans and 
superintend the construction, bids for which will soon 
be advertised in this journal. The principal feature of 
the scheme is that the sewage is to be utilized and no 
offensive material is to be allowed to pollute the 
natural water courses on the waters of the Atlantic. 
Plans and drawings may now be seen at the office of 
the company at Long Branch. The following officers 
have been elected: President, Pr. 8. H. Hunt; Vice 
President, Dr. Jno. P. Pemberton; Treasurer, Philip 
Daly, Sr.; Secretary, J. E. Green; Superintendent of Con- 
struction, R. V. Breece ; Caunsellor, Wm. D. Compbell. 
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NEWS OF THE WEEK. 


CONTRACTING. 


There is no single class journal in the United States 
read by so many contractors for all kinds of Civil Engi- 
neering construction as ENGINEERING NEWS AND AMERI- 
can ConTRACT JouRNAL. We propose as in the past 
to publish early intelligence of all new contract work. 
Our prices for advertising proposals for contracts is 
teeenty cents per line, and it is so cheap that parties 
having any work to advertise will always find ita good 
investment to use this journal. 





A Contractor’s Claim.—Mr. J. P. Cranford, Con- 
tractor claims $15,000 for extra work on a sewer in 
Brooklyn. The Mayor will be arbitrator in the case and 
the Contractor has consented to accept his decision. 


Girder Rails.—O, W. Mysenburg & Co.. Western 
agents of the Johnson girder street rail, have closed a 
eontract with the St. Paul and Minneapolis systems of 
street railway for 1.500 tons of that rail, spring delivery; 
also one with the Benton and Bellefontaine line, of St. 
Louis, Mo., for 200 tons of the same rail. 


Excavation.—The contract for excavating the earth 
and removing the hill on Southbridge street, at Wor- 
eester, Mass., which is to be oceupied for the new Nor- 
wich & Worcester freight depot, has been awarded to 
Thomas Manley, of Boston. 


New Buildings.—Ehrich Brothers have filed plans 
and specifications with Superintendent D’Oench for the 
construction of a building at Nos. 361 to 371 Sixth ave- 
nue, Nos. 110 and 112 West Twenty-third street, and 
Nos. 109to 117 West Twenty-second street, to cost $300,- 
000. The property is owned by Josphine A. Harding, 
Newman Bocklowitz, Jane A. Wolfe, D.J. A. Price, Hen- 
rietta Kerr, and Ehrich Brothers. The structure will be 
five stories high, with a flat roof, and the plan of the 
facade shows vast window space in order that the in- 
terior may be well lighted. The materials of the front 
will be brick and freestone. A Zucker & Co. are the 
architects. 


Norfolk Harbor Improvements,—We learn from 
Capt. F. A. Hinman, the engineer in charge, that, on 
22d inst., P, Sanford Ross, Esq.. finished his contract to 
remove 469,944 cubie yards of material, measured in 
scows. fromthe approach to this harbor between Lam- 
bert’s Point and Fort Norfolk. 

This work has res Itedina straight channel the en- 
tire length (about two miles) of said reach, at least 400 
feet wide and 25 feet deep at mean low water (itis 
much wider at the ends). 

Three spar buoys have been placed in a straight line 
to mark the eastern edge of this channel, and it is for 
the good of shipping interests that they be kept there 
intact. 

It is very gratifying to hear that this work has been 
done to the entire satisfaction of allconcerned. It was 
finished nine days sooner than the least time (three 
months) allowed by the contract for its execution. 

No further government work will be done in this 
harbor until another appropriationis made. Norfolk, 
Va., Landmark. 


To Check Drunkenness on the Croton Augeduct.— 
About the middle of December, the Aqueduct con- 
tractors named issued the following cireular:— 


ADDITIONAL RULES AND REGULATIONS, 


In consequence of the largely increased expense of 
running our machinery immediately after each pay 
day, while the laborers remain away from the work, by 
reason of drunkenness or otherwise, and for the better 
protection of life and property, the following schedule 
of wages will be in force, commencing on the 21st of the 
present month: 

For all employes making full time the present rate 
of wages will be maintained. For fractional time a 
deduction will be made. as follows: Drill runners, 50 
cents a day; helpers, 25 cents a day; muckers, 10 cen's 
a day, and all other employes in proportion. 

We had anticipated reducing wages on the line, but 
as steady work is so valuable and important to us, we 
feel that an extra inducement should be offered. Con- 
sequently men who remain constantly at work during 
the months will have the advantage of the present high 
wages. 

HeMan CLARE. 
O’Brien & CLARK. 
Contractors. 
Yonxers, Dec. 16, 1885. 


The daily wages on which the above rules are based 
were, for drillers, $2.50; helpers, $2.00; muckers, $1.50 
The men do not take kindly to this new order of 
things, and look upon it as an attempted interference 
with “their rights.” As the regulations are nowin 
foree, some trouble may be expected. 


AMERICAN CONTRACT JOURNAL 


Railroads, Bridges and Canals. 


Quite Metropolitan.—It appears that Vermont’sonly 
horse-car railway isa big success. A Rutland paper 
says: “There were two horse-cars running all day, and 
thetinkling of bells andthe roar on the track had a 
really metropolitan sound.” 


Baltimore and Ohio Plans.—The offices of the Bal- 
timore and Ohio Railroad Company say that they hope 
to have their line through Philadelphia, built and in 
operation not laterthan May. In the meantime they 
are making surveys to different points in the city with 
a view of securing a large collateral business. 


Iron Bridge Finished.—The iron bridge over White 
Oak Creek on the Cincinnati, Georgetown & Ports- 
mouth R. R. (narrow gauge) has been finished. It is 
one thousand feet long, and with sixty foot spans. If 
is one hundred feet high above the foundation, and is 
strong enough forastandard gauge track and equip- 
ment. The piers are ofiron on stone foundation. It 
has cost between $50,000 end $60,000. 


The Atlanta Bridge and Iron Works. which shut 
down last spring on ac’*ount of the embarrassment of 
the firm of Wilkins, Post & Co., who run the works, is 
about to be put upon its feet again. A proposition was 
made to organize a corporation in which each ¢reditor 
would take stock to the amount of his claim. Com- 
mittees were appointed at a meeting to obtain a char- 
ter and to induce creditors to take the stock. Ata re- 
cent meeting at which nearly all the creditors were 
present or represented, the charter wamaccepted and a 
corporation organized under it, to be known as the At- 
lanta Bridge and Iron Works. 


The Atchison, Topeka and Sante Fe Railroad, 
has submitted a township and eity bond in Cowley 
county, Kan., to aid in the building of twenty-two miles 
of road between Douglass and Winfield. Under au- 
thority granted this company to build from Arkansas 
City into the Indian Territory, it is required to con- 
struct a hundred miles during the present year, The 
surveyors are inthe fleld, and work on this Indian 
Territory line will begin in early spring. Township 
bond propositions are to be submitted in Chase and 
Butler counties to aid in building a cut off between Em- 
poria and Eldorado, which, when built, will place Kan- 
sas City, Emporia and Arkansas City in an almost air 
line, 


A Napoleon in Texas.—The Kerrville (Texas) Eye 
says: “ That Civil Engineer in the Erpress of Wednes- 
day says, there are no‘ minature Alps’ to bore through 
to reach Fredericksburg. Lot’s charts and preliminary 
survey records say they are! But perhaps Wentworth’s 
skill ag an engineer warrants him in exclaiming as 
did the great Napoleon when about to invade Italy. 
one of his generals ventured to remark, ‘what about 
the Alps?’ when the great warrior exclaimed: ‘ There 
shall be no Alps. Get your people to take up $6000 of 
bonds per mile, gentle Wentworth, and there will be no 
Alps.” 


The Baltimore and New York Railroad Company 
was incorporated on the 5th inst. The road, which is 
the B. & O. R. R’s. Jersey link, will begin at a point on 
the Rahway river, in Clark township, Union county, 
abouta mile north of the city of Rahway and will 
terminate at a point on the eastern line of the State of 
New Jersey. in Union county, ata point near the 
mouth of Morse’s creek and opposite the city of 
Elizabeth. The length of road will be six miles. The 
whole number of shares is 10,000 at a par value ot $100 
each, making the amount of the capital stock $1,000,000- 
In addition to this road the company will have to 
secure a bridge across Staten Island Sound, as gener- 
ally understood. 


The Omaha and North Platte Railway Company 
has filed articles of incorporation in the County 
Clerk’s office at Omaha, Neb. The corporation was 
formed last October, and the following Directors were 
elected: G. W. Holdrege. J.G. Tavior. C. O. Damon C. 
Green, and P. 8. Eustis, of Omaha; J. 8. M2Farland 
and T. M. Marquette, of Lincoln. It is said that the 
road is in the interest of the Burlington; it will runina 
southerly direction from Omaha, and will connect 
with the Grand Island and Wyoming Central R. R., 
with branches extending to Fremont in Dodge 
county, and Norfolk and Madison counties. The 
eapital stock of the company is $5,400,000, and opera- 
tions will be commenced as soon as 10 per cent. has 
been paid in. 


New Line Along the Palisades.— Articles were filled 


in Albany on the 4th, incorporating the New York and 
Palisade Railroad Company. It is to run from this city 
along the top of the Palisades, as near to the brink as 
may be practicable as far as Nyack. This route wil 
take the road through Piermont and Spartkill and near 
Fort Lee. It is entirely independent of the West Shore 
or any other road, and is run largely to bring Nyack 
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into proper communication ‘with the city. Its incor- 
porators are Appleton Morgan, of No. 21 Park Row, J 
FE. Reynolds and E. Leavitt, jr.. of New York, and G. A 
Lawrence, M. F. Onderdonk, R. J. Lyeth, Peter Rich 
ling, W. W. Hinton, D. Morris, Dr. E. H. Powell, and A 
J. Brainard, of Nyack. The capital stock is $250,000, all 
of which, the company says, is paid in. It will be 
about five miles long, and the work of ¢)nstruction 
will go on as soon as the spring opens. An election 
Of officers will take place at the next meeting of the 
stockholders. It is expected that Mr. Morgan will be 
president: Mr. Leavitt, vice-president: Mr. Reynolds, 
treasurer: George L. Baker. secretary, and C. V. W 
Fonda, vhief-engineer. 


The Argentine Republic Government, has formally 
accepted the propositions of Mr. Gonzalez for the im- 
provement of the harbor at Buenos Ayres and exten- 
sion of the interior lines of railway. 


Savannah, Dublin & Western Short Line R. R. A 


corps of surveyors has started from Savannah ona. 


preliminary survey for the proposed Savannah, Dublin 
and Western Skort Line. Railroad. Another corps has 
startedfrom Dublin. 


The Chicago, Kansas & Nebraska R. R is s com- 
pany to extend the main line of the Rock Island road 
400 miles into Kansas and to construct short lines from 
Larkin to Atchison and St. Joseph. so as to make 
river-connections at these two points. The capital 
stock is $15,600,000. 


The Canada Atlantic Railway, running from Ot- 
tawa, Ontario, to Rouse’s Point, N. Y.. with a steam 
ferry for cars across the St. Lawrence river, has been 
sold tothe Canadian Pacific Railway Company, which 
will use a portion of it in forming its projected air line 
from Smith's Falls to Montreal. The Canada Atlantic 
has hitherto been operated in e¢ nnection with the 
Grand Trunk. 


The Canadian Pacific Railway.—Mr. Middleton, one 
of the Canadian Pacific engincers, has commenced. lo. 
eating the air line from Smith’s Falls to Montreul 
which, when completed, will greatly shorten the dis- 
tance to Toronto bythe Canadian Pacific Railway. The 
line is to pass through the townships of Montague, 
Oxford, South Gower, Winchester, Finch, Roxborough, 
Kenvon, Lochiel, Longueuil, Soulanges, and Vaudreuil 
and the villagesof Winchester and Crys!er.—Montreal 
Uazette, 


The Huntington Roads.—These roads, with an ag- 
gregate mileage of 1,828 miles, are to be under one gen- 
eral management. The Maysville and Big Sandy road 
will be extended from Ashland, Ky., to Cineinna’i tLis 
year. This will shorten the distance about sixty miles. 
The missing link in this through system, between Lex- 
ington and Louisville, will be built unless the existing 
road between these points can be bought ata satisfac- 
tory price. Itis said that Mr. Huntington has his eye 
on the Louisville, Evansville and st. Louis road, which 
would give him a line into St. Louis with the aid of the 
Louisville and Nashville, 


Northern & Pacific Junction R. R.—Surveys of this 
almost completed railway were begun in 1873, but it is 
to the energy and ability of Mr. J. C. Bailey, C. E., of 
Toronto, formerly chief engineer of the Credit Valley 
R. 8., that an excellent alignment was finally obtained 
and the road built. The new line joins the Canadian 
Pacific at a point called La Vase, distant by the present 
route, from Toronto 440 miles, but by the N. & P. J. R. 
R., only 226 miles. The new road begins at Graven- 
hurst and runs 1114 to the Canadian -Pacifie Railroad 
Juoetion at La Vase. Construction commenced in 
September, 1884. There are a number of bridges, 
mostly Howe truss, besides trestles and viaducts, from 
spaces of 400 feet down. They were built by the Hamil- 
ton, Ont., Bridge Works. 


The construction of the entire works devolved on 
J.C. Bailey, chief engineer, of Toronto, Ont. The resi- 
dent engineers in charge of construction were Messrs. 
W. L. Mackenzie, J. A. Paterson, J. H. Barber, and D.S. 
Noble, with a staff of assistants both on the works and 
in Toronto. The chief contractors of the road were 
Messrs. Hendrie, Symmes & Co.. and the principal 
sub copractors, Malcolm & Ross, Booth and Cosgrove, 
Robinson Brothers, Angus McDonald, D. R. Mac- 
donald, Breen & Conolly. John Essen, Drew & Gibe, 
Morse Brothers, M-Donald & Heald, James Hendries 
McKenna & O’Brien, Kennedy & Corbet, Kirky & Me- 
Kay, Deany & Halliday, and Kelpin and T. Arbuthnot. 
Fully two thousand horses were engaged on the rail- 
way- The laborers, who numbered 3,000, were princi- 
pally Italians, with some Swedes. Finlanders, Ice- 
landers, Hungarians, and a few Greeks. No prefer- 
ence was, however, given to any nationality. They 
were hired as they came, without any ques-_ions asked. 
It is expected that the road will be ready for traffic in 
February. The Canadian Pavific Railway has two 
Pullmans ready to run over the road to Toronto as 


soon as the company ure notified that the line is ready 
for use, 
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Market Report of Engineering Materials. 


New York, January 7, 1886. 


Nore.—The following Market Report gives wholesale prices on 
the New York Market unless otherwise stated. It is intended asa 
general guide to the estimating engineer. We give it with this 
caution, that, as is well understood in business transactions, the 
amount of bill. distance from market centre and conditions of 
payment will have a material influence on the final paying prices. 












IRON. 
STRUCTURAL LEON. 
ANMIOB. 265 cccccccsvesccsceccceces soseee 1.95 @ 2,00 
SD, coksbodhbelbhebecdhecbeheedacbeandnses 2.25 @ 2.35 
pams and channels American....-.-- 3.0c. @ 
EEE LE LA ELE EE as LETC 2. @ 2.1¢ 
a ie. cegons’s Redowev ees Sabre heer ss thensees 2.4¢, @ 2.5¢ 
ae] plate B, TODK. coc cvesecceseescccece 24e. @ 
Wacoels: IRON Prps.. PITTSBURGH. 
Butt welded, black..-.-.. ++ Discount 42% @ 45 
galvanized *e " 32% @ 35 
Lap welded black...... ; 60 @ 624% 
Galvanized. ove in 45 @ 424 
A RRR TS 7 55 
Rais. 
Steel (large lots at mill)..-........0..+-6- 35.00 
Old ruiis-.-..... seb euuedes Nphsliepdbvescus 21.00 @ 22.00 
Ge POREEEOGR . 0 060006 oe cedcvccevevesesios 19.00 @ 20.00 
BP PR BIOB o0.6 00sec cecrcaccccespesonsseese 2.25 
KR, splice-plates.............22 ceereeees 1.30 @ 1.75 
k R. Track Bolts Square Nuts ..--..---- 2.75 
Barb- -wire fene ing, galvanized.........-.- 4.75 
painted............6- 3.75 
Corrugated §7(On....sccccesece seccscccces 
Nails 
SE RE Ro iskesnttinsenspasiocese: 2.65 @ 2.15 
Steel WDSc cbinvbedccwncsdoeseseenve0esss 2.50 
METALS. 
OoppPEeRr. 
Take. BUperior.......0.ccseccceccccccccese 11.45 @ 11.65 
Eo abcunacsessnaavobewtuess be 10-35 @ 10.70 
LEaD. 
OR, cos cnnsingwnennab tens oveces 4.65 4.70 
LAA PIPe..- ss ccecccvcceccserccensevcccees 064 
Tin- Lined LOH PiNe..+-ceccrccccocsess 15 
SE MOO, bibs ch edae ened 660 et ccdeessees OTs 
ZINC. 
EE «ics nie b6bos campibeeaeehes sadnenethe 5.15 @ 5.45 
BRICK. 
Oargoes afloat) 
Haverstraw......-++sesecesceeeeee per M. $7.25 @ 7.50 
TL SGbessiocen coadebbalh¥cssehoboakve 
UO D-BIVOL. «2c rcccccccccrcescccscveccccese 6.25 
TOLBOYBs cccccccccccccccsce covccccccccevece 6.00 @ 6.75 
Long Island pavindeve seccdsseunsnedscensens 
ND. nt bis inns bpnspetense senses 3.25 @ 4.00 
FRONTS. 
Croton, red : 14.00 
dark....- 11.00 @ 14.00 
a brown...-.++. - 10,00 @ 13,00 
Philadelphia presser 24.00 @ 25.00 
Trenton 24.00 @ 25.00 
Baltimore etamenteaedns + 37.00 @ 41.00 
Buff  S Sabs sb aseeawnee ene 33.00 @ 35.00 
Enameled TE Ctinis “saxdiSaceixens 65.00 @ 130.00 
ROG c's wecvviaiinsccecees 85.00 @ 120.00 
ID DEE shins Gduenenrsha debs taekeeen ieee 24.50 @ 55.00 


CEMENT. 


The following price current is made up entirely from quotations 
farnished us directly by the firms dealing ‘n each brand; the prices 
are understood to be Wholesale in New York, subject to ‘such spec- 
ial rates as large quantities may warrant: 


Alsen’s Portland Cement Works........ $2.50 @ $3.00 
Bartser & McYeRsTEIN: 

EEOROVSE PAC BRE. c's 600 cccccs .cc0seviecee 2.60 @ 2.65 
BeLuUonN! & Co.: 

Hemmoor “ Crown” brand... .........- 2.50 
James BRAND: 

Bide Mivadexkeibiehisecws’ at + rama aane 2.55 @ 3.00 
BROOKS, SHOOBRIDGE & CoO.,.-.. 265. see sees 2.45 @ 2.60 
HowarD FLEMING: 

Gibbs’ English Portland, 400 Ibs... -. 2.65 @ 2.90 
Oe. os to © Pah Sealed 2.75 @ 2.95 
Stettiner, German. ... ...-0s60+ ceees 2.65 @ 2,85 
Lagerdorter, pane nen eeceneeeesees 2.45 @ 2.75 
Th Be ONE 5 sign cenas cvcsctenence 2.35 @ 2.50 
INTE. ass Su 0d cdeucegasceiase ss dab eeeas 2.75 @ 3,00 
Keene's COATSE,. e+ +6 ee eee eeeeeeeeeeeees 4.75 @ 6.50 
NN ei natesehscekinbhau ea we 7.75 8.50 
Superfine. ahve svicsens 6 cceeusbueete 8.50 @ 10.00 
ieccen. ERSKINE W. 
Stettin (German) Portland Cement... $2.40 @ 2,75 
GABRIEL & SCHALL: 
ee OY iia dices a wacevedpeenes 2.65 @ 3.10 
Hupson RIvER CeMENT Co. Rosendale.. 1, 0 
JoHNsON & WILSON: 
Saylor’s American Portland............. 2.15 @ 2.40 
LAWR*NCE CEMENT Co.: 
Hoffman Rosendale. 
LesLey & TRINKLE, Philadelphia, Pa.: 

‘Giant’ * Portland Foss dUOacs Scacceus cosh te 2.200 @ 2.40 
Improved ° I cc nckiwstbsovaiesGeane 1.25 @ 1.50 
RE nt teankancnsh Guansairdiccsnetete 1.10 @ 1.20 

Manciar & Co.: 
J. B, White «& Bros. Goarse ete Seececens 4.50 @ 5.00 
Sieinatewesse en 8.00 @ 10.00 
Portland, see eeeeses 2,45 @ 2.85 
New York Seneniei Co.: 
IRIE ew g DEEAGU bata e's avens vases ves 1.20 
N.Y. & Ros—NpsLE CEMENT Co. : : 
Rosendale, ““ Bridge” brand............. 1,10 
Sinciain & BaBson: 
PRE EAU CREED iceeestansaee) sckeccal 235 @ 2.60 
STANDARD CEMENT Co 
E. THIELE: 
EEE \ubehecctendesbanr end cos%neeeeas 


Untt:ep States CEMENT Co.: 
DEE ckstncbbbanteddeeds ive cosece 
Standard Sonecnse 
Oable’s Portland... Ma Geh cede onn seutwen 
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Union AKRON CEMENT Co.: 
Akron “Star” brand, 


ASPHALT. 


Prices range Per ton...-..e.eescceeesacece $15.00 @ 20.00 
According to quantitv or brand, and 
whether taken from vessel or store, 





LIME. 
Rockland, common per bbl 1.00 
finishing........-. 1.20 
State, cCOMmMOR..-.++.+- -90 
finishing. . 1.10 
Kingston, ground...... % @ 1.00 
Add 25¢c. to above figures for yard rates. 
STONE, 
Cargo rates at New York. 
Amherst freestone, No, : per cub. ft. 0.95 @ 1.00 
No. 0.75 @ 0.85 
cy 2 light drab *‘ 0.80 @ 0.95 
Berlin - inrough “ 0.75 @ 1.00 
Berea er 
Brown stone, Portland, Ct. “3 1.00 @ 1.35 
‘Belleville, N. J. ; 1.00 @ 1.35 
Granite rough 20 ccndene. debate Rbneencée 0.45 @ 1,25 
Common building stone per load. 2.00 @ 3.00 
Base stone, from 2% to 6 ft. lengths, per 
Bim, Bao cccccesesses Scenes 60d cenpecee 0.40 @ 3.00 
SLATE. 
Purple roofing per square. 6.00 @ 7.00 
Green 6.00 @ 7.00 
Red - 15.00 
Black Penna. (at New York) “ 4.50 @ 5.00 
LUMBER. 
Prices for yard delivery in New York. 

Pring, Common box per, M. 18.00 @ 20.00 
Choice 65.00 @ 70.00 
Tally plank. 14 in.10 in. dres’d, each. 4@ 50 
Tally boards, dressed com.. 28@  .30 

Spruce, Boards dressed 25 @ .28 
Plank, 1% in 7 -23@~ .30 

2in. i 38 @ «40 
*  2in. dressed 7 43@ = .45 
Timber per M. 20.00 @ 22.00 

HemMuock, Boards each, 18@ = .20 

Joist, Zhe X 410 4 KX GLiM~ eee eee eeeeeeces 16 @ 44 

Oak per M. 55.00 @ 65.00 

CYPRESS 1, 132, 2 and ax in a 35.00 @ 40.00 

YELLow Prine, Girders x 25.00 @ 30,00 
Dressed flooring es 28.00 @ 35.00 

SHINGLES, Extr avec. pine, 16in. * 

sawed 18 in. 5.75 @ 6.00 

LaTH, Cargo rate 2.25 @ 2,30 

PAINT. 
Lead, white, American dry per lb 0455 @ .06 
in oi pure * 
English, B. B. in oil 0854 @ .0°8% 
Red, American 0534 @ . 055 
Litharge . a 05 @ 05%. 
Venetian red, American rs 01 @ .01% 
Indian red pS 05 @ .10 
Vermillion, American lead 1034 @ .112 
Paris green i 18 @ .20 
Umber, See. raw and powdered per Ib. gus -01% 
Drop black, A BROT. 0c0csccccescssececessosce 13 
FORE 0.00 ces casas cenese sees o 13 
Cina MOON Gao 5 oe sisi eisecene ieccess 05 @20 
Oxide zine, AMOTICRR . occccccescveceesss 0334 @ .04 
French.......- hiupshaceupens 06 @ 08 
Trade Notes. 


NORTHAMPTON Furnace (anthracite), in the Lehigh 
Valley, Pa., will blow in soon. 


Ir is said that partics have been examining the Rod- 
man Furnace property, at Roaring Springs, Pa., with a 
view of putting the furnaces in operation. 

Tue Ashland, Md., Furnace (anthracite), now in blast, 
is rented by the Pennsylvania Steel Co., at Steelton, Pa., 
and is turning out Bessemer iron. 


Tue Shickle, Harrison & Howard Iron Company re- 
port operations a little slack now, but regard the out- 
look foriron pipe sales for the new year as favorable. 

THE nail works of the E. & G. Brooke Iron Company, 
at Birdsboro, Pa., have shut down, owing to a 10 per 
eent. reduction which went into effect to-day. Four 
hundred men are idle. 


Tae Western Nail Company’s new Clapp-Griffith 
steel plant, at Belleville, Ill,, is completed, and willbe 
in operation shorily. 

THE puddle and rail mill of the Allentown, Pa., roll- 
ing mills has been started up, after an idleness of five 
years. 

THERE will be no suspension of work at the Edgar 
Thomson Steel Works at Braddock, Pa., enough men 
having accepted the ten per cent. advance offered by 
the firm to continue the mill in operation. 


Tue rod mill of the Cambria Company at Johnstown, 
Pa., has been put in operation after the suspension. 

Tue Lochiel Iron and Steel Works, of Harrisburg, 
Pa., have been chartered at the State Department. The 
capital stock is $30,000. The company propose to man. 
ufacture steel, skelp iron, railroad iron, railroad sup- 
plies and merchant iron. 

ARRANGEMENTs have been made at Pittsburg, Pa., for 
the eonsolidation of Carnegie’s Homestead Steel Mill, 
the Lucy furnaces and the large iron and steel mill ef 
Wilson, Walker & Co. The new concern will have a 
capital of $3,000,000. 


PirtespurG, December 30.—The iron and steel trade 
of this city has never been better than at present, and 
comparison with previous years will show that since 
the great increase in business which commenced in 
June last, there has beer more irop and steel made in 
Pittsburg than in any six months in the history of the 
trade. 


THE Architectural Iron Works, St. Louis, Mo., are 
busy, the mild weather having revived building opera- 
tians, more particularly in theSouth. For Texas alone 
they have taken some half-a-dozen good-sized con- 
tracts, and with that and city work a considerable part 
of their capacity is employed. 


Tue Jron Age says that the report,that the Coshocton, 
O.. Iron and Steel Works Lave been closed indefinitely 
on account of notbeing able to compete at the prevail- 
ing prices is incorrect. The works are running ful! 
time. 


THE firm of Stevens & Fenton, of Birmingham, Ala. 
has been dissolved, Mr. Fenton retiring. A company 
has been organized with E. G. Stevens as president, 
which will be known as the Birmingham Fire Brick 
Works. The paid in capital is said to be $50,000. 


A LARGE amount of extra heavy bridge iron has just 
been completed at Wilson, Walker & Co.’s Union Iron 
Mills, Pittsburg, Pa., for a bridge which is to span the 
Mississippi river at St. Paul. The amount of iron and 
steel required in its construction will be 3,000 tons. 

Tue total amount cf Anthracite mined jin 1885, was 
about 31,500,000 tons, an increase approaching 1,000,000, 
eOmpared with 1881. The shipments of Bituminous 
Coal were 5,783,95ltons, or a decrease of about 400,000 
tone. 


THE Association ofthe Bolt, Nut and Washers Man- 
ufacturers quotes the following revised and advanced 
discounts, referring at the same timetothe market as 
firm, with some probability of a further advance: 





Machine Bolts. eee 

Boit Ends. 

Square Nuts.. 

Hexagon Nuts Wadi sak inoue sabe a meekk ware 9% ets. B Ib. off 
ew Gnbs.ccsocCoscdecesshtiqeeeees 8% ets. @ Ib. off 

TR DOW s oon ooo s cicisie ed Ceces Heesicscecivc dis. 75 & 10 % 


In lots of less than 100 Ib. of asize \4 cent ® Ib. extra is 
added to the price of Nuts and Washers, as heretofore. 


THE Philadelphia Press says: 

The feelingtin the iron trade is as buoyant as ever, how- 
ever. and every one seems to be encouraged by the 
prospects for the coming year, 

Prices range from $16 to $18 delivered at high tide 
for standard to choice brands of Gray Forge pig iron 
and $18 to $20 for No. I foundry. 

The steel rail demand is still very active, and mills 
are all very full of work. Prices are firm at from $34.50 
to $35 at the mill, with indications of a further advance 
toward spring. 


THE building record of the year indicates a revival of 
prosperity, not so much by the total cost of the new 
buildings projected or under construction as by the 
fact that so many of these are “first-class dwellings.’ 
Nobody can traverse the streets on the west side of the 
park without wonder atthe number of new houses of 
this description. 

The demand for these seems to show that the supply 
of very costly apartment houses has become nearly 
equal to the demand, and the same thing appears to 
be true of tenement houses. Thatis to say, the low- 
est and the highest grade of associated dwellings show 
a falling off, whilé the increase is chiefly in costly 
single dwellings and in flats of moderate cost distinctly 
above the tenement house. 

In any viewof the figures, the fact is very impressive 
that over $40,000,000 of savings are annually invested in 
bricks and mortar on Manhattan Island.—N. Y. Times. 


An EnGuisH View.—A period of 18 months has now 
elapsed since the panic of May, 1884, and as American 
railroad managers have been pursuing a policy of ex- 
treme caution during this period, and have in conse- 
quence been purchasing rails sparingly,they are now 
under the necessity of giving out orders a little more 
freely for renewal purposes as well as for the new sid- 
ings and branches which every established American 
railroad company finds it necessary to construct from 
time totime. In aduition to this, capital has again be- 
gun to aceumulateto the great American centres, and 
American investors are growing tired of the moderate 
rates of interest obtainable in New York, Philadelphia 
and Boston. They are, therefore,more prepared than 
they were 18 months since to embark in the securities 
of new western railroad undertakings: and the result 
is that there has been some tendency to resume con- 
structive operations with more vigor than has been 
brought to bear upon them since May, 1884. The fleld 
offered by the Western States to the American railroad 
engineer is, no doubt, a vast and tempting one; the 
only danger is that the construction of,mew railroads 
may be hurried on before they are y wanted, and 
in that case a reaction is sure to follow.—Herapath’s 
Railway Journal, 
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Steel, How Shall We Test It? 


Written for ENGINEERING NEws. 
BY F. COLLINGWOOD, C. E° 

This subject has been under discussion for 
a long time, and it would seem that the time 
has arrived when those who manufacture 
steel, and those who use it, should come toa 
substantial agreement as to what tests are 
necessary. At the outset of its use by engi- 
neers for structural purposes, exceedingly 
rigorous specifications were introduced into 
all contracts, and yet itis a question whether 
faulty material did not pass inspection, owing 
to defective methods of testing. The follow- 
ing article is prepared with the intent of pre- 
senting the latest practice in this important 
matter. 

There seems to be substantial agreement 
among engineers, both at home and abroad, 
as to the character ofthe tests, with consider- 
able diversity as to the requirements under 
them. 

ist. The rule is now quite general, that 
every “‘ blow” or ‘“‘ecast’’ should have its 
number stamped upon the blooms, and after- 
ward upon each plate, bar or beam, rolled 
from it. 

2nd. Some engineers make tests for duc- 
tility (at least one from each blow) from 
pieces cut from the blooms and drawn down 
under the hammer to sample bars usually one 
inch square. In this country, and largely in 
Europe, the stretch on a length of 8 inches is 
taken; but 10 inches is reeommended by some 
for convenience in calculating. Others take 
the samples from the finished plates or bars, 
selected at random from each blow, or from 
crop ends of same marked for identification 
(sometimes from each fifty plates or bars, but 
this is not good practice). 

In plates the samples are taken both in the 
direction of rolling and across the same. 

3rd. Most foreign engineers require the 
temper test of heating to a cherry red, plung- 
ing in water at 82 degrees Fahrenheit and ne- 
quiring that the strip thus treated shall bend 
toa U shape with an interior curve of which 
the radius is one and one-half times the thick- 
ness of the piece. (In the case of ship plates 
the diameter of curve must be one-half times 
the thickness of plate.) 

4th. It seems to be conceded that even 
where the foregoing tests are satisfactory, it is 
absolutely necessary to have some sort of test 
of every piece of metal rolled from the same, 
to determine whether the metal has been 
damaged in rolling. 

5th. Thereis a nearly unanimous opinion 
that engineers should not specify the chemical 
constitution of steel. 

Special examples of practice are as follows: 
The specifications for the Forth Bridge re- 
quire that a tensile or temper test, or both, be 
made from every beam; plate, or angle. ina 
recent discussion, however, Mr. Baker, one of 
the engineers, makes the broad statement, 
that the angle, to which a piece can be bent 
before breaking ‘‘in the hands of an expe- 
rienced man, is just as sounda test of duetility 
as can be obtained after going through all the 
elaborate preparation, involving half a day’s 
labor of preparing the specimen for direct 
testing ina machine.”’ 

The tests for the steel in the superstructure of 
the East River Bridge were based on this idea. 
Tensile tests were always made on samples 
cut from the blooms. These determined the 
quality of the metal as to absolute strength. 
Then crop ends were saved from every piece 
rolled from the blooms, and marked for iden- 
titication, These were each submitted toa 
rough test by bending with a hammer or 
sledge, and if unsatisfactory, then tensile tests 
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were made of the corresponding piece from 
which they were cut; but if satisfactory, the 
pieces were accepted. 

The French Admiralty require not only the 
tensile and temper tests, but also certain tests 
on plates and beams selected from each deliv- 
ery, calculated to show whether the metal will 
bear flanging and working in the forge. 

The Russian ship-yard tests include tensile 
ani temper tests, and also a bending test, 
after the metal has been cooled to zero Fahr. 

As to the strength of material the Russian 
requirements for boiler plates are 58,000 to 67,- 
000 Ibs. per square inch strength at rupture, 
with 20 per cent. stretch on 8 inches, and for 
ship plates 58,000 to 69,500 Ibs., with 17 per cent. 
The Frerch Admiralty recognize the fact that 
rolling increases the tenacity, and prescribe 
for thin plates, up to { inch in thickness, a 
“minimum average ”’ strength of 67,000 lbs. per 
square inch, with a stretch of 10 to 14 per cent. 
on 8 inches; and for thick plates }{ inch and 
over, 63,000 lbs. with 20 per cent. stretch. For 
intermediate thicknesses intermediate values 
are adopted. 

Similarly for angles and T’s, samples from 
the web must bear 68,000 Ibs. per square inch, 
and stretch 18 to 20 per cent.; and for Land 
bulb beams 65,500 Ibs., and 16 to 18 per cent. 

The Lloyds, England, requirements were 
that steel in ship plates shall bear 60,500 to 
69,500 Ibs., and stretch 16 per cent. on 8 inches. 
This has been lately increased to 1 ton. 
Beams and angles must bear 60,500 to 74,000 
Ibs., and stretch 16 per cent. Boiler plates 5s,- 
000 to 67,000 lbs. and stretch 20 per cent. 

The requirements for the Forth Bridge are 
67,000 to 74,000 lbs., with 20 per cent. stretch on 
8 inches for steel used in tension ; and 67,000 to 
83,000 Ibs. and 17 per cent. stretch for that used 
in compression ; all tests being made from the 
finished product. 

The East River Bridge steel (from a summa- 
tion of all the tests made) averaged 80,000 Ibs., 
and about 20 per cent. stretch, the rivet steel 
being 75,000 lbs. and 25 per cent. stretch. 

One detail of all tensile tests is strongly in- 
sisted upon by many engineers, and by some 
even to the exclusion of the consideration of 
the stretch, viz.: the reduction of area at the 
point of fracture. Itis held that the metal 
which contracts most, will be the best able to 
resist shocks. 

Minor details worthy of mention are as fol- 
lows: A recent French specification makes 
the important requirement that the stretch 
shall progress regularly as the weight is ap- 
plied, and ‘* without sudden jumps.” 

The older specifications allowed little or no 
smoothing of the edges of test pieces, whereas 
Mr. Baker, M. I. C. E., has shown that unless 
planed, the test is uneertain and liable to be 
misleading, more especially when the steel 
tested is high in grade. 

It is now well established that test pieces to 
give comparable tests as to stretch must have 
eonstant ratios of diameter or thickness to 
length, and of thickness to breadth, in case of 
flat strips. 

It is also certain that the width of pieces to 
be tested by bending should be stated ; since a 
narrow piece will bend with less difficulty 
than a wide one. 

Specifications also should be explicit, as to 
whether tests are on strips eut from bars, or 
on whole bars, and a proper difference made 
between the two,—also whether annealed or 
unannealed, or whether worked in any way 
after cutting. 

Some engineers introduce the element of 
time, applying first a minimum load for five 
minutes, and then increasing it by definite 
amounts at intervals of half a minute. 

‘As to falling weight, tests for axles, rails, 
ete., the elements to be secured in order that 
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tests may be comparable, are: Ist, a common 
distance between supports; 2nd, a common 
weight of trip; 3rd, uniformity in the succes- 
sive distances fallen through by the trip; 4th, 
a& massive bed on which supports rest. 

There remains one branch of the subject not 
yet touched upon, viz: the use of steel in eye- 
bars. Itis claimed that we are not yet au- 
thorized to adopt it for such forms, on account 
of the uncertainty as to its condition after the 
formation of the eye. The question is whether 
any tests can be devised to assure engineers 
on this point, and whether there is any more 
risk of unsoundness, than there is in the use 
of iron, 

European bridges are almost exclusively of 
the riveted forms, and therefore furnish no 
experience on this poirt. 


a 


‘Armor Material in Europe.* 


Official Report to the U.S. War Department. 


BY WM. H. BIXBY, CAPT. OF ENGINEERS U.S.A, 


Manufacture. 


Wrought-iron steel-jaced and steel armor. 
The manufacture of wrought-iron, steel-faced 
and steel armor has been well summarized, 
and its tests givep by Generals Barnard, 
Wright, and Col. Michie ("), Col. Inglis (*), and 
Lieut. Very (*); that of steel-faced armor by 
Col. Inglis (*), Very (),and Gen. Abbot (*); 
and that of steel armor by Gen. Abbot (’). 

All the steel-faced iron of to-day is furnished 
either by John Brown & Co., or by Cammell & 
Co., of Sheffield. Both manufacturers agree 
substantially in the conditions of manufae- 
ture andin their prices. 

The all-steel plates, so far made, are manu- 
factured by M. Schneider of Creusot, France. 
Their dimensions are about the same as those 
of steel-faced plates. Their cost varies from 
$300 to $600 per ton. 

The plates should not be over 11 feetin 
width, 15 feet in length, 19 inches in thickness, 
50 tons in weight when rolled (30 tons when 
trimmed and finished); if either of these con- 
ditions is exceeded, the expense is enormously 
increased. The cost of such plates varies all 
the way from $300 per ton for thin and 
small plates,up to $500 per ton for thick or 
heavy plates. 

Chilled-cast-iron armor.—Since 1870, the 
most remarkable development in the way of 
armor is that made by chilled-cast-iron. The 
first really serious trials of this new armor ma- 
terial were made in 1869; in 1874 it was offici- 
ally adopted by Germany in the place of all 
other armor material for inland and coast 
forts; from 1875 to 1884, it has been used for 
the actual construction of 25 cupola forts and 
2easemated batteries, of which 13 were for 
heavy guns. This is the more remarkable be- 
cause only one wrought-iron land fort for 
heavy guns was anywhere constructed during 
the same period. 

Germany, Austria, Belgium, and Holland 
are now actually using these chilled-iron forts. 

The chilled-cast-iron armor, when properly 





*Published in ENGINEERING News by permission of 
the War Department. 


*See pages 40 to 42, U. 8. Engrs. Prof. Paper, No. 21. 
1871. 

* See pages 277-8, Vol. 7. R.E.P.P. for 1883; reprinted in 
U. 8. Ord. Notes, No. 151. 

‘See pp. 560-567, and pp. 582-3, Very, Develpoment 
of Armor for Naval Use, 18¢3, 

4 See pages 279,280, Vo].7, R.E.P.P., for 1883; and U. §, 
Ord. Notes, No. 151. 

* See pages 572, 575, Very, Development of Armor, 
1883, 

*See pp. 5 and 6, Abbot, Hasty Notes—Military Engi- 
neering in Europe, Engineer Department, Washington, 
1883, 

7 See page 7, of the work last quoted. 
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made and used, possesses many advantages, 
as follows: 


It can be easily and quickly manufactured ; 
every large iron foundry in the country with 3 
cupola-furnaces and a 150-ton crane, under the 
guidance of a trained foreman, could on an 
emergency turn out a roughly made but servi- 
ceable chilled-iron-armor for heavy guns all 
ready to be mounted in place at the rate of one 
turret per month. More careful work would 
of course take more time. The manufacture 
of other kinds of iron armor cannot be carried 
on without an expensive plant, varied and 
costly machinery, muchtime, and the services 
of many men. 

It can be quickly mounted in place :—As it 
does not make use of bolts, and as all its joints 
are made by the use of melted zine run into 
place after the separate parts of the turret or 
casemate are in their proper positions, the 
time of mounting of achilled iron fort depends 
only upon the time necessary ta lift and move 
the separate plates. The mounting of other 
iron armor requires a much Jonger time, owing 
to the presence of many joints, bolts, and bolt 
holes, which must be made and fitted to each 
other with extreme care. 

It can receive any shape and any amount 
of curvature at hardly any more extra expense 
than that due to preparing the corresponding 
brick or wooden moulds. The slightest cur- 
vature given to other iron armor, enormously 
increases its cost during rolling, bending, trim- 
ming and mounting. The facility with which 
the outer surface of chilled-iron armor can 
be shaped to any form, allows a domed sur- 
face to be used in place of a cylindrical sur- 
face for the sides and top of the turrets, thus 
reducing by about 20 per cent. the apparent 
size of the turret, and by nearly 50 per cent. 
the surface of exposure to shots striking at an 
angle of incidence of from 90 to 45 degrees. 

The cheapness of the material allows the 
use of a very thick and heavy mass of metal. 
This extra amount of weight and mass is of 
great advantage against battering shots, and 
especially against single shots from heavy 
guns, whose single blow may strike with 40,000 
foot-tons of energy. 

The great elasticity of the metal transmits 
the effect of a shot directly to all parts of the 
plate struck, following the elements of a cone 
whose vertex is at the point struck and whose 
base is on the rear surface of the armor plate. 
On this account, the surface of strain increases 
at least withthe square of the thickness of the 
metal; andif the plate is very thick and the 
metal very elastic, the resistance increases 
nearly with the mass of the plate. On the 
other hand, in wrought-iron, and all other 
soft metals, the effects of the shot follow the 
elements of a cylinder; and the resistance can 
increase only with the tirst power of the plate’s 
thickness. 

The exterior hardness of Gruson chilled- 
iron (generally acknowledged to be greater 
than that of steel) is so great as to shiver all 
projectiles (even hardened steel), that have so 
far been fired againstit; this hardness more- 
over would prevent any obliquely-hitting shot 
from “biting’’ and turning inward, even were 
it to remain unbroken. As no shot can ever 
get any further than the mere surface of the 
metal, sharp pointed shot and dynamite pro- 
jectiles are no more to be feared than ordi- 
nary shot. 

The absence of bolts prevents any danger 
from flying bolt heads during action. More- 
over, as shown by all the tests at Tegel and 
Buekau, no flying splinters are sent off from 
the interior of chilled-iron armor-plates until 
the armor has been very badly broken. 

The disadvantages of the chilled-iron armor 
are its weight, where weightis not desired; 
the difficulty of calculating the proper thick- 
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ness to resist given projectiles; and finally 
the fact that chilled-iron armor plate will 
always be cracked when struck by a shot that 
is fairly a match for it; and that the armor 
will be soon knocked to pieces if the same 
plate be struck several times by such shots. 

Chilled-cast-iron armor must be properly 
made in order to be of use. The careful manu- 
facture of chilled-iron plates for fortifica- 
tion purposes requires a very large and very 
expensiie plant of machinery (expensive as 
regards ordinary iron work, but cheap in com- 
parison with that needed for the construction 
of thick wrought-iron and steel or steel-faced 
plates); some of the iron chills of ordinary 
cast-iron are of (150) tons weight, and of a 
single piece of iron; some of the chilled-iron 
plates are of (50) tons weight each; these 
must be handled by special cranes which are 
of course quite expensive. The chilled-iron is 
moreover extremely hard, and its proper work- 
ing requires special machinery and tools. The 
casting of chilled-iron, so as to give the best 
results, requires special experience, which can 
only be obtained by long practice. 

No iron foundry could afford to put up a 
plant for such work, unless its ordinary busi- 
hess was the manufacture of chilled-iron, 
and unless it was sure of receiving orders 
for at least a dozen cupola-forts; or unless 
it were guaranteed an excessively high price 
for its merchandise. The claims of the Gru- 
son factory are that it has made a speciality 
of chilled-iron for the last twenty (20) years, 
has done an immense amount of such work, 
has had more experience in the business 
than any one else, and has filled or is filling 
orders from enough countries to enable it to 
work ata reasonable price. At any rate, all 
foreign publications and military writers have 
always spoken in the highest terms of the 
quality of the Gruson chilled-iron, especially 
after examining the surfaces of fracture of 
plates broken during the various test-trials at 
Tegel and Buckau-Magdeburg. Some of these 
fractures have said to have shown a uniformly 
graded chill extending inward from the sur- 
face of the metalto a depth of 6inches. Other 
manufacturers (especially France) have at- 
tempted the manufacture of chilled-iron, but 
not always with good results. 

The manufacture of chilled-iron everywhere 
is more or less a trade-secret. The composi- 
tion of theiron and of the added “ spiegel,’’ the 
temperature of the molten metal and of the 
chill at the moment of casting, and other 
small but essential details; all those are re- 
garded as the private property of the manu- 
facturer. The condition of chilled-iron manu- 
facture in Englandis well shown by the fol- 
lowing article extracted from the London En- 
gineer, page 473, of December 24th, 1880, and 
page 1, of January 7th, 1881. 

“When solids cool from fusion, their crystals arrange 
and group themselves with their principal axes in lines 
perpendicular to the cooling surfaces; when the cool- 
ing is rapidly effected, the metal also becomes entirely 


hardened. The reasons for these facts are not yet well 
known. 

In plain castings, the depth of chill inereases with 
the thickness of the chilling mould. In irregular 
shaped castings, the same rule holds good up to a cer- 
tain limit; beyond this limit, any addition to the thick- 
ness of the mould causes an irregular cooling of the ir- 
regular shaped casting, and leads to unfavorable re- 
sults. 

It is impossible to predict beforehand whether a cer- 
tain quality of iron, or iron showing certain results on 
analysis, wiil or will not provide castings with a cer- 
tain desired depth of chill. 

Gererally speaking, the best iron for chilllingis an 
iron in which a large part ofits carbon is already in 
combined state, as the carbon in the ehilled portion 
of castings is almost wholly in that state. 

For most purposes, such a mixture of iron as will 
produce a so-called gray mottled iron, will be well 
suited for chilled castings. This iron will combine the 
properties of white iron, white has high cohesion ac- 
companied with great brittleness, with the dark gray 


graphite iron of opposite properties. The resulting 
mixture will possess both high tenacity and toughness. 

The chill models need to be of course quite thick to 
stand the effects of the extreme heating to which they 
are to be so suddenly subjected. The runner is made 
to enter tangentiaily to the inner circumference of the 
chill mould so as to produce rotation in the metal, by 
which scorie and gases are assisted to rise to the top 
surface and thus removed from the surface to be even- 
tually chilled; this rotation must not be made too 
rapid. 

The chill mould must be of a good, strong, mottled 
iron, surfaced and free from holes. Its inner surface, 
if bored out, should be sound and smooth; if cast, 
should be hammered smooth. The chilling surface 
should be coated with a thin wash of fine black lead 
and pure clay; and the whole mould heated to the 
usual temperature of 160 degrees to 200 degrees before 
receiving the melted iron. 

For small castings, where 6-4 inch depth of chill is 
desired, a good result may be obtained from 
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more certain to produce the desired chill if first 
melted, then run into pigs, and then remelted. 

A mixture which gives from 2 inches to 3 inches depth 
of chill. consists of: 
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For chilled castings exposed to impact shock, such as 
chilled shot and shell, itis very necessary to secure a 
mixture which will give adeep chill without a sharply 
defined line, the chill should gradually fade off cr 
merge into the gray or mottled character. When a 
shot with a sharply defined chill has been fired against 
an armor plate, the chilled part has cracked and fallen 
off, so that hematite and Blaenavon irons are not found 
suitable for this purpose. Chilled shot and shells, are 
of course only made in a few places, so that we have 
not been able to ascertain whether a mixture of other 
irons with the following will effect the required evan- 
escent chill. Cwmbran iron has been found necessary 
forthe purpose. Thisis very rich in manganese, an 
the whole of the earbon is ina combined form, as the 
following analysis will show: 


Cwmbran pig iron 
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These shells are cast in heavy chills; the following 
mixture has been found to effect the required chill. 
while retaining the necessary strength in the unchilled 
portions: ‘ 
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For thesurface of the chill for hammer blocks, a cor- 
respondent recommends the use of oil and plumbago. 
while he also commends the use of plumbago No. 1450. 
Battersea, for the chills and for finishing the mould 
surface for small castings, 

In making chilled castings on chill moulds of closed 
forms it is necessary to observe that the easting be not 
of such form that it sooverlaps the outer parts of the 
mould as to be strained by its own contraction and the 
expansion of the chill, as this is likely t» break the 
easting. 

It is not sufficient that the founder should find a 
good mixture for producing castings with a required 
depth of chill,as somany conditions and circumstan- 
ces operate to affect that depth, It is very necessary to 
test the mixture frequently by casting test pieces, and 
examining not only the chill but the character and 
quality of that part which is not really chilled, For 
many purposes it is desirable that a strongly marked 
chill should be obtained, having the inner part of the 
easting as soft or as tough as possible. Many mixtures 
may be easily made which will give a sufficient ora very 
deep chili by increasing the quantity of white iron used, 
but this may be at the expense of the strength of,the 
casting, and hence such changes in s¢hé mixture must 
be made as will secure achill of the required depth and 
still leave that part of the casting which it is not de- 
sired should be chilled in a normal state, so that the 
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strength of the casting is not sacrificed. Most irons 
will on the other hand take a surface chill, but this is 
rarely of any use, and asallirons are susceptible of 
variation in character both in the blast furnace and in 
the cupola, it is highly desirable that great care should 
be taken in making frequent tests of the iron as it is 
used from the cupola in making the castings. When 
any considerable quantity of scrap from various sources 
is used this is especially necessary, as the castings 
which have formed scrap will probably have been made 
from yery numerous brands of pig. 

Great care is always necessary to secure the proper 
mixture of iron. Many firms do not pay the necessary 
attention to the many points involved in the success of 
such work. In a recent action, brought by an iron, 
founder against certain contractors to whom he had 
supplied chilled wheels, the evidence showed that the 
wheels were certainly not chilled wheels. Several wit- 
nesses were called who have undoubtedly had consid- 
erable experience in chilled castings. Among these 
was Mr. R. C. Rapier, C. E., of Ransomes & Rapier, now 
large makers of chilled castings—amongst others, the 
chilled points and crossings originally made under Mr. 
G. A. Biddell’s patent, and in which a deep and uniform 
chill must be combined with strength in the casting as 
awhole. These gentlemen gave evidence of the un- 
suitabie character of the mixture actually used. When 
asked what iron should have been used with that mix- 
ture, Mr. Rapier was obliged to say that he preferred 
not to answer the question, as only years of experience 
and constant attention would enable anyone to learn 
that, and consequent y by those whoat considerable ex 
pense had gained (he necessary information, it iras held 
a trade-secret.” 


Chilled iron has been officially adopted as 
armor material by Germany; and as it is be- 
ing used for fort construction all over Europe; 
it is important that American engineers 
should know why. The writer has therefore 
appended a complete history of all the impor- 
tant trials of chilled-cast-iron from 1869 to 1881, 
including a careful translation of the German 
official reports of the test-trials which decided 
Germany in favor of the chilled-iron. 

Mr. Herman Gruson, of Buckau-Magdeburg, 
Germany, has ever since 1865 been manufac- 
turing chilled-cast-iron for war purposes. 
From 1870 to 1884, he actually constructed 
twenty-two chilled-cast-iron cupvla-turrets , 
and he was then at work upon six more,as 
follows: 


Executed works: 


3 cupolas, each for two guns of 15. 6--.m. (5.9-ineh) 
caliber, Metz, 1875-6. 

1 cupola, for two guns of 15-¢.m.(5.9-inch) caliber 
Cologne, 1877. 

2 cupolas, each for two guns of 15-¢.m. (5.9-inch) eali- 
ber, Ingolstadt, 1879 80. 

2 cupolas, each for two guns of 15-¢e.m. (5.9-inch) 
caliber, Weser mouth, 1877. 

3 cupolas, each for two guns of 28-¢.m. (11.0 inch) cali- 
ber. Brinkamahoff II, 1875. 

5 cupolas, each for one gun of 28-¢.m. (11.0-inch) 
caliber, Langlutzensand IT, 1876-7. 

2 cupolas, each for two guns of 12-¢.m. (4.7-inch) 
caliber, for Malborghetta Austria, 1881-2. 

1 cupola, for two guns of 12-¢.m. (47-inch) caliber, 
for Trient, Austria, 1882. 

3 cupolas, each for two guns of 28-c.m. (11.0-inch) 
caliber, for Pola, Austria, 1881-3, 


In execution : 


2 cupolas, each for two guns of 30.5-c.m. (12.0-inch) 
caliber, for Ft. Harssens, Heider, Holland, 1882 84. 
2 cupolas, each for two guns of 24-¢c.m. (9.4-inch) 


caliber, for Maasmunding (Rotterdam Cana)), Holland, 
1883 4, 


1 cupola, for two guns of 15-e.m. (5.9 inch) caliber, for 
Maasmunding (Rotterdam Cans!) Holland. 1883-4. 

1 cupola, for two guns of 15-¢.m. (5.9-inch) caliber, for 
Ymuiden (No, Sea Canal), Holland, 1884-5. 

The largest of these turrets are those at Ft. 
Harssens; they mount two 12-inch 37-ton B.- 
L. guns, with a moving load of 713 tons. Mr. 
Gruson supplies these turrets with his own 
carriages, and hydraulic apparatus. 


The Gruson cupolas for inland detence are 
as yet generally constructed only strong 
enough to resist a steady fire from 6-inch 
guns. The cupolas for sea coast defence are 
as yet generally constructed strong enough to 
resist only an unsteady fire from 100-ton guns, 
; Besides these 28 cupola turrets, he had also 
in 1884 constructed two chilled-cast-iron case- 
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mate-batteries ; and he was then at work upon 
two more, as follows: 

Executed works: 

1 battery, for nine guns of 21-¢e.m. (43-inch) caliber, 
for Langlutzensand I, 1874-5 (see Part IV, Germany). 

1 battery for six guns of 24-¢.m. (9.4-inch) caliber. for 
St. Marie, Antwerp, 1877 (see Part IV, Belgium). 

In execution: 

1 battery, for four guns of 12-¢.m, (47-inch) caliber, 
for Malborghetta, Austria, 1881 (see Part IV, Austria). 

1 battery. for five guns of 24-¢e.m. (9.4-inch) valiber, for 
Ymuiden, Holland, 1884-5 (see Part IV, Holland). He 
has still others in project for Spain, Switzerland and 
Italy. 


(TO BE CONTINUED.) 
I 


ENGLISH TRAMWAYS. 


Translation of the Report of M. Barabant, Chief 
Engineer of Public Ways, Paris, 1884. 


BY CAPT. F, V. GREENE, U. 8, ENG’s, 
TRAMWAYS. 

We are less interested in the tramways 
themselves than in the effect which they pro- 
duce on the street pavements; we shall there- 
fore not go into the question of concession 
and management, nor even into the very 
different systems of rails in use in England. 
We shall examine more especially the results 
produced on the various kinds of pavements 
(macadam, wood, stone, asphalt) by the 
presence of rails, both as regards first cost 
and also maintenance. 

In London the tramways have not developed 
as much as might have been expected. As we 
have already said the tramways do not pene- 
trate very far towards the center of the city, 
and do not even enter ‘‘ The City ” (London) 
at all. The administration of ‘* The City” 
absolutely forbids them on account of the 
trouble which they give to ordinary vehicles, 
and the serious inconvenience which they 
offer to keeping the streets in proper order. 

It is true that they have in London the 
Metropolitan (Underground) Railroad, which 
serves very well for the center of the town, 
and unites it to the extremities and the sub- 
urbs in a most satisfactory manner. In the 
other English cities that we saw, the tram- 
ways on the contrary are greatly developed 
and penetrate to the very heart of the cities. 

In England, as in France, they began with 
the road called American, formed of rails of 
iron or steel, very light, usually badly jointed, 
laid on sleepers of very little strength and 
placed simply on sand as a foundation. 

Wherever the travel has been heavy, the 
result has been, as in Paris, a complete wreck 
of the pavements, whose proper maintenance 
is radically impossible with this system of 
rails, at least on streets of heavy traffic. 

Ordinarily the English Tramway Companies 
have to pay the entire expense of the paving 
within the limits of their roads, i. e. between 
two lines about 18 inches beyond the extetior 
rails; the gauge is ordinarily 4 feet 84 inches, 
and the space between the tracks 3 or 4 feet. 

At the beginning there were in England, 
as in France, a great many false bopes about 
the future of tramways; the original com- 
panies failed in many places; those who fol- 
lowed them are succeeding better because the 
advantages and disadvantages of tramways 
are better understood, and because now more 
solid roads are usually built. 

At Liverpool, the city government took the 
bull by the horns; the original companies 
managed and kept up their roads badly; the 
city bought them out for 750,000 frances ($159, 
000) completely rebuilt the roads in the man- 
ner explained later on, then ceded back the 
lines, once they were well established, to com- 
panies which pay the city First, 10 per cent. of 
the expenses of rebuilding, and Second, a tax 
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equal to 7 per cent. on the expense of pur- 
thase. The roads being solidly built and easy 
to keep up, the new companies are very 
prosperous. 

There is far from being a perfect accord of 
opinion in Eagland as to the best type of tram- 
ways. A large number of different systems 
have been tried; each city, each corporation 
has its own type of tramways. We shall in- 
dicate as briefly as possible what we have 
seen, and those which seem to us the best; 
we shall endeavor to point out thelf ad- 
vantages and disadvantages, and to pick out 
from this varied mass certain general prin- 
ciples, on which engineers are pretty well 
agreed. 

We refer to the work of Mr. Clark, trans- 
lated into French by Chief Engineer Chemin, 
(Dunod, 1880), for the systems which appeared 
prior to its publication, and we shall show 
hereafter the systems which have appeared 
more recently. 





Ww. B. DICK & COS kOAD, 

Dick & Co.'s track is entirely metallic; it 
consists of a steel rail about 6 inches high, 3} 
inches wide at top and bottom, and 24 feet 
Jong. This rail, Which can be very securely 
jointed, is fastened down by keyed bolts to a 
metallic stringer, having nearly the shape of 
a Zores iron very much flattened, and about 
14 inches wide at the base. The rail weighs 
from 50 to 60 pounds per yard, and the sleeper 
40 pounds. The running yard of single track 
therefore requires from 100 to 120 pounds of 
stee! for the rails, and 80 pounds for the 
sleepers. ‘This system is therefore quite ex- 
pensive, but it is very solid and well suited to 
heavy loads, steam tramways, etc. The de- 
fect is in the method of fastening the rail to 
the sleeper; the keys get loose under the ac- 
tion of the wheels, and to tighten them up, 
some paving blocks must be taken up. In 
Paris, where the blocks are more than 6 
inches deep. it would be necessary to raise the 
height ofthe rail to 7| inches, which would 
increase the price. 

We saw building in the suburbs of London, 
between Hammersmith and Richmond, a sys- 
tem devised by Mr. Kinkaid, a very compe- 
tent engineer in matters relating to tramways, 
charged with directing or advising more than 
one hundred tramway companies, whose 
opinions have great weight on these ques- 
tions, and who gave us information with great 
kindness. 

Mr. Kinkaid proposed to make a road in 
which that part of the rail which alone is worn 
out could be easily replaced without disturb- 
ing the other parts of the road. 





KINKAID TRAMWAY. 

The rail is of steel, three inches wide on toy, 
and the groove in the middle of the upper 
face; the total height of the rail, properly 
speaking, is only 4 inches, and under the head 
runs a vertical web or flange which enters the 
space formed by the two cheeks of the chair, 
and is pierced at intervals with holes through 
which pass horizontal keys. The chair is of 















































































os 


8 oy Si dh alae Aa gpa s- 
sary meee: + 


o 
1 Wig 


aaketrs eeties ae 








Menthe manna teae 


pane Ys 









*: 


oo 





ans eet ane oat 


st 
ae 


r Ses 
en SR etn eyes moa 











om 


36 


cast-iron, about 6 inches in height, having on 
top a longitudinal slot in which the web of the 
rail enters. The chair has a very broad base 
(9s inches) and forms a flange of great length 
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BARKER SYSTEM (MANCHESTER.) 

(35 inches). The rail, which is 24 feet long, 
rests on ordinary chairs every 3 feet. At each 
joint a large joint-chair is pierced with 4 holes 
corresponding to the 4 iron keys. There are 
7 ordinary chairs and 1 joint-chair for every 
rail. The ends of the flange of adjoining 
chairs are only 14 inches apart. 
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KINKAID SYSTEM. 


This road is built on concrete and is 
very firm. The steel rail weighs 50 pounds 
to the yard ; the ordinary chairs weighs 50 
pounds, and the joint-chairs about 60 
pounds. 

Mr. Kinkaid estimates the cost of this 
road at $20,000 per mile of single track, in- 
cluding paving and concrete, of which 
we shall speak later. We shall see here- 
after that the tramways which it is pro- 
posed to construct in Paris will not cost 
much less. This system which comes to 
$40,000 per mile of double track offers 
great} guarantees of solidity and easy 
maintenance. The weak point is perhaps 
the key used to fasten the rail to the 
chair; it would be hard tu prevent it from 
being crushed or at least getting loose, 
which would require from time to time 
the}lifting of a paving block in order to 
key it up or replace it. This system differs 
from the first Kinkaid System, which is 
described in Mr. Clark’s book, and isin use 
inBristol, in the fact the flanges of the chairs 
are broader and, especially, longer. The ten- 
dency is evidently towards continuous sup- 
port, i. e. towards the stringer rather than the 
cross tie. 

The Barker System, employed at Man- 
chester, and described in{Mr. Clark’s book, re- 
sembles this latter type somewhat, but 
realizes the desideraium of continuous sup- 
port. The rail has under the head a vertical 
rib entering the slot of a continuous cast-iron 
stringer resting on concrete, by means of a 
continuous flange 1 foot wide, above which 
there is an open space 8 inches high. At 
Manchester, on account of local considera- 
tions and a firm soil the concrete was dis- 
pensed with. The paving blocks, 6 inches 
high, are simply placed on a bed of thin 
hydraulic mortar ,4 inches to 1} inches thick, 
worked under thestringer in such a way as 
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to fill the hollow of the lower part. The 
joints of the blocks are filled with gravel and 
a boiling mixture of gas, tar and creosote, ac- 
cording to a method which we shall also tind 
at Liverpool. 

The two upper portions of the stringer, on 
the right and left of the slot, receive the lower 
faces of the head of the rail. which is well 
supported and is fastened to the stringer by a 
key. The stringers of the same track break 
joints; they are formed of pieces, each one 
yard long placed end to end; they weigh 136 
pounds per year. The rail weighs 40 pounds, 
so that for each mile of single track if re- 
quires 65 tons of Bessemer steel and 440 tons 
of cast-iron; the ordinary length of the rail 
is 24 feet. The cost is $23,000 per mile of 
double track, exclusive of paving and con- 
crete, which would be necessary on an ordi- 
nary soil, and in which the flange of the 
stringer would be imbedded as we have in- 
dicated on our sketch. 





Concrete 1760 X 6 = 10,560 sq. yds., at 75 cents..... $7,920 
Paving = = - wi ” a me eres 8,448 
$16,368 
23,000 





Total per mile of double track.....-....-- $39,368 

It is noticed that the blocks touching the 
rail on the right and left are well supported 
against lateral yielding; nor can they sink, 
forthey rest on the flange,of the stringer. 
These are excellent conditions for keeping 
the pavement in order. 

The rail is 3 inches wide on top and 3inches 
high; the groove is !i inches deep, } inches 
wide at the bottom, and 1} inches at the top; 
the side of this groove is vertical on the side 
next the wheel, which is 14 inches wide, and 
inclined on the side of the smaller edge, 
which is } inches wide. 
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BARKER RAIL. 


All these shapes appear to us excellent, ex- 
cept the thickness of the smaller edge, which 
seems to us insufficient, and which ought to 
be increased to § inches or } inches in order to 
avoid rapid wear, and consequently disagree- 
able enlargement of the groove. 

In brief, the Barker System appears to us to 
eombine theoretically nearly all the good 
qualities, except the inconvenience of the 
smallness of the smalled edge, and the method 
of fastening by keys. But we have not seen 
the application of this system, not having the 
time to goto Manchester. 


We have already stated that the City of 
Liverpool has entirely and radically relaid its 
own tramways. This reconstruction begun in 
1877, by Mr. Deacon, then City Engineer, and 
has been continued under the direction of Mr. 
Dunscombe, his successor, who showed us the 
details of a very interesting and well man- 
aged factory for the complete construction of 
a street with two lines of tramways. 


The system of Mr. Deacon is described in 
Clark’s book; that of Mr. Dunscombe appears 
to us to be an improvement. 





DUNSCOMBE’S SYSTEM (LIVERPOOL.) 
The road adopted in Liverpool is entirely 


metallic. It is composed of a continuous 
stringer of cast-iron with flanges, with a ver- 
tical slotin which enters the web of a steel 
rail, whose sides rest on the head of the 
stringer, very much as inthe Barker System, 
but witn a different mode of attachment. The 
Barker & Kinkaid rails for example, are 
simply keyed to the stringer by small hori 

zontal pins or keys of cast-iron or steel; these 
keys work loose or get broken; to keep them 
up or replace them, it is necessary to take up 
at least one paving block. Mr. Dunscombe 
obviates this defect by fastening his rail with 
a bronze screw bolt and an anchor built in the 
solid concrete. The groove-of the rail is in 
the middle of the rail and the flange of the 
whee] is also in the middle of the fellve (tire). 
The head of the bronze bolt is level with the 
bottom of the groove. An opening left in the 
vertical sides of the stringer at intervals of 3 
feet, allows the nut to be screwed on, which 
is at the lower end of the bolt and which sup- 
ports the anchor. 

When the concrete in which the anchor is 
placed has set, the bolt is tightly screwed up 
after taking care to bring the lower end of 
this bolt into the concrete, which in harden- 
ing prevents the nut from turning and allows 
the bolt to be screwed up with a screwdriver 
on the head of the bolt at the bottom of the 
groove in the rail. 

We saw a large factory built for the con- 
struction of a double track tramway, and at 
the same time for paving one of the main 
streets in Liverpool... As has been said, the 
factory was well organized. The work was 
done by contract, under the immediate direc- 
tion of the City Engineer, who had previously 
made all the tests of the metallic portions of 
the road. 

First, a foundation of pebbles, with a thin 
mortar of Portland cement, was placed on the 
natural soil. On this foundation were placed 
at intervals of 3 feet small blocks of concrete, 
having the exact height of the mass of con- 
erete on which the paving blocks were to be 
laid and in which the anchors were to be im- 
bedded. On these blocks were placed the 

stringers, then 
the rails, leaving 
the anchors 
hanging. The 
concrete was 
then made in the 
proportions of 1 
part Portland 
cement,. 6 parts 
sand, and 8 parts 
broken pebbles. 
This concrete 
which as is seen 
was quite thin, 
was carefully rammed and smoothed and then 
perfectly graded ; the fine concrete was then 
placed around the head of the nut and finally, 
after some time, the bolt was screwed up. 

The advantages of this system are as fol- 
lows: 

First. The stringer being continuous and 
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the rail tightly fastened to this stringer, the 
ruad is quite rigid ; it is at the same time easy 
for vehicles and passengers, because it avoids 
the shocks due, on ordinary roads, to the im- 
perfections of the splicing and cross-tying of 
the rails. At the ends of the rails, which are 
24 feet long, the bolts are closer together and 
more numerous. 

Second. The railsean be screwed up with 
an ordinary turn-screw (large screwdriver), or 
they can be taken up and relaid without 
touching a single paving block. 

Third. The outer sides of the stringer are 
vertical and full, and form an excellent sup- 
port for the lateral face of the paving block 
next to the rail; the block cannot turn; it can- 
not sink, restirg as it does on the flange of 
the stringer. 

vurth. The road forming one solid piece 
with the massive foundation does not get out 
of orderand remains perfectly true in grade 
and position. 

The paving is composed of blocks of syenite 
3| inches X 64 inches X 6} inches. The blocks 
next to the rail are cut with the greatest care, 
so that the longitudinal and transverse joints 
along the rail are almost nothing. 

The single track costs $31,000 per mile. It 
is therefore expensive. Moreover, it has the 
Jefect of being complicated, and requires for 
its first construction most carefully selected 
and skilled labor. 

But if the first cost is very heavy, the main- 
tenance is extremely easy and economical. 
We saw a rail taken up and relaid in a few 
minutes with great precision. In our judg- 
ment the prineiple applied at Liverpool is the 
true one; neglect nothing in construction so 
as to reduce the cost of maintenance to almost 
nothing, and save the ordinary vehicles from 
the intolerable nuisance caused in much 
traveled streets by the presence of rails in bad 
order. 

Note: As an addendum to the above sketch 
of English tramway rails we show a rail pro- 
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RAIL OF C\PT, GREENE. 
posed by Capt. F. V. Greene and for whicha 
patentis applied for. The rail is of steel 
weighing 40 pounds per lineal yard and the 
cast-iron stringer under it would weigh 130 
pounds per yard. Itis to be used in connec- 
lion with a concrete base and first-class street 
paving. The renewal then will practically be 
confined to the wearing surface or rail alone. 
—— EE 

A Patent L Road Scheme.—R. T. White. the inven- 
tor of an elevated railway structure that is attracting a 
good deal of attention, has secured estimates trom the 
Boston Bridge Company, by which they would agree to 
erect it for $125,000 a mile, stations and all, the ma- 
terial to be of steel. They would guarantee it to hold 
any ordinary train loaded to its full capacity. In. this 
System two centre wheels carry each car, guide wheels 
and idlers above andon the sides keeping it upright 
and mating im ible for the train to jump the 
track. Mr, Whitethinks when the train is in motion, 
these idlers will not be brought into play, illustrating 


the effect by citing the ease with which a bicycle in mo- 
tion is kept from tipping. 


AMERICAN CONTRACT JOURNAL 


Railroads Everywhere. 


From all corners of the world we are hear- 
ing of railroads projected, surveyed, or in 
course of building. In Venezuela, for in- 
stance, eight or nine different lines of greater 
or less extent are under contract, surveys are 
in progress, grading and track-laying are con- 
siderably advanced on twe lines, and are soon 
to commence on others. Portugal has granted 
a concession for a railroad from Delagoa bay 
in East Africa to the Transvaal border to con- 
nect with the Transvaal Railroad, which, it is 
reported, will be built by German capital. 
The more progressive among the Boers say 
they must have railroad connection with the 
sea. Toits railroads is largely due the fact 
that South Africa now stands tenth on the list 
of the chief foreign nations dealing with Eng- 
land. 

It is in the Oriental world, however, that 
new railroad schemes are most rapidly ad- 
vaneing. The king of Siam is eager to con- 
nect his capital with, the Chinese frontier by 
rail, and has promised to build this road if the 
Indian government will build a road through 
Burmah to meet the Siamese system at the 
frontier. The leading chambers of commerce 
in Great Britain sent agents to report upon 
the feasibility cf this project, and Messrs. 
Hallett and Colquhoun have returned home 
with enthusiastic endorsements of the scheme. 
In China the powerful viceroy Li Hung Chang 
has for some time been urging the need of 
railroads and telegraphs. His influence, aided 
by the support of other able statesmen, has 
already given to China over 3,000 miles of tele- 
graphs, manned by Chinese operators, and the 
little 9-mile railroad near Tien Tsin, and is pay- 
ing the way for railroad schemes, that it is be- 
lieved will, in the course of time, reach a large 
development in China. Therailroad that is to 
connect the chief towns of Siberia is slowly 
advancing eastward,fand surveys for projected 
lines are in progress in Asia Minor, the 
Euphrates Valley, and Persia. 

The development of some of these projects 
will be the work of many years, and some of 
them will doubtless utterly fail. Yet it is one 
of the most significant signs of the times that 
these schemes have entered so largely into the 
purposes and ambitions of the commercial 
world.—N. ¥. Sun. 
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Hoisting trom Great Depths. 


Prof. J. Hrabak, of Austria, in discussing the 
means that will have to be adopted to raise oze 
or voal from depths exceeding 1,000 metres, 
points out that depth was reached in 1883 
by the Przibram mines, and that several col- 
lieries are rapidly approaching it. He shows, 
says the Colliery Guardian, that the ordinary 
method with ropes of any form whatever, will 
be practically impossible when the ore has to 
be raised 1,200 metres without the use of sup- 
plementary engines placed lower down the 
shaft, and that even these would not enable the 
ore to be raised from depths greatly exceeding 
1,200 metres. The method that, in principle 
at least, would enable the ore to be raised from 
almost any depth,is the pneumatic system 
which has been in use since 1876 at the Epinac 
Colliery, in the South of France. The results 
obtained have been very satisfactory, but as 
the cost of a pneumatic plant would be greatly 
in excess of arope one it is very improbable 
that it will come into general use as long as it 
is found practicable to employ ropes. Having 
this in view, the author proposes a method by 
which he considers it will be possible to over- 
come the difficulties attaching to the ordinary 
rope arrangements. He proposes to increase 
the width of the shaft for half its depth tosuch 
an extent that, besides the two principal win4d- 
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ing divisions, two secondary ones could also be 
arranged. Through the principal divisions the 
winding would be effected by ropes that reach 
to the bottom of the shaft, and they would 
be worked in such a manner that, while half 
the length of each was wound upon the drum, 
the other halves would hang down the shaft 
and counterbalance one another. The ore 
would be raised by these ropes half the hight 
of the shaft,and would be lifted the remainder 
of the distance by the secondary ropes, This 
method of winding would be expensive on ac- 
count of the enlargement of the shaft and the 
necessity for two vinding engines. The ex- 
pense would, however, be compensated for by 
the winding power being increased by 50 per 
cent. 
——— 
English Architects. 


Men who live in houses do not build them; 
they hire them and’ have a hope—which by 
this time eannot be called reasonable—that 
the landlord has built with a view to comfort. 


“Not so; he builds with a view to money, and 


the tenant suffers every day of the year be- 
cause the simplest precautions have not 
been taken in building to meet the changes 
arising from variationin temperature. It may 
be wrong to blame the landlord, or even the 
speculative builder, when the right person to 
blame is the architect. So far as the outside 
world may judge, the profession of “ archi- 
tect’ is from first to last a delusion and a 
snare. The only thing the ‘ professor’’ is 
good for is to blackguard the Government 
(or municipal authorities) or private individu- 
als over every bit of work done. No work is 
ever done by the right person, or is well done, 
The latter is unavoidable; for what capitalists 
can decide as to the right party, or how can 
the man act freely when selected when every 
other member of the profession is like a tom 
cat, snarling at every design as a whole, and 
at every detail in the design? Whoever heard 
of an architect paying attention to common 
sense suggestions in designing the miles upon 
miles of houses in the towns of England? And 
surely some architect has been consulted in 
the majority of cases. The aim is to makea 
something to look at from the outside, while 
comfort and convenience are of no import. 
The Contractor. 
axcesiigcigiciacesseiealllliiics ; 

TueEcorrespondent of an East Indian journal 
calls attention tothe fact that the estimates 
of distances based upon the movement cf 
sound at the rate of 1,093 feet per second are 
erronpous. This is its speed at 32 degrees 
Fahrenheit, and it increases 1} feet per second 
for every degree of temperature, which makes 
a difference of 75.5 feet at the temperature of 
100 degree that prevails in india. The error 
due to this neglect of temperature, though 
small for short distances, becomes of much 
importance in estimating distances, of say 
1,000 yards and upwards. To burst a shrapnel 
shell 75 yards short of the spot where it is in- 
tended to burst, or 75 yards beyond that spot, 
is almost, if not entirely, to destroy its effect, 
and to misjudge the distance by 250 yards 
when shelling anintrenchment 4,000 yards off 
might render whole batteries of guns almost 
useless. 

ai ici etic nice 

TELEPHONING 2,465 Mites.—An extraordinary 
feat in telephoning was recently accomplished 
between St. Petersburg and Boulogne, a di- 
stance of 2,465 miles. Conversation was kept 
up, notwithstanding a rather high induction. 
The experiments were made during the night, 
when the telegraph wires were not at work. 
The Russian engineers hope to succeed in con- 
versing by telephone over a distance of 4,665 
miles, 
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Municipal Engineering;,Paper No, 1.* 
BOSTON, MASSACHUSETTS. 


Boston, the capital of the State of Massa- 
chusetts and of the County of Suffolk, is the 
chief city of New England. It is situated in 
latitude 42° 21' 24” north, and in longitude 71° 
3’ 58” east. 

The town was originally founded by John 
Winthrop, the usually accepted date being 
September 7 (O. 8.), 1630, and it was named 
after Boston, in Lincolnshire, England, in 
honor of Mr. [suac Johnson, a great friend 
and supporter of the Massachusetts colony, 
and a native of the place named. Boston was 
not ineorporated as a city until 1822. 

Topographical.—Old Boston was a peninsula, 
joined to the mainland on the south by a 
narrow strip of land called the Neck, in some 
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still going on, notably on the South Boston 
Flats, where the Commonwealth is steadily 
filling out to a line which will in time oblit- 
erate the shallow bay now lying between 
South gBoston and the ground east of Fort 
Point Channel. This new land is sold by the 
State for somewhat more than it costs to make 
it. The Back Bay Park, now under construc- 
tion, is also gradually occupying territory once 
under water, as shown by the dotted lines on 
the map. Unfortunately for the proper drain- 
age of Boston, this added area was only raised 
from 6 to 8 feet above the level of mean high 
tide. and this comparatively low ground 
proved a very troublesome feature when the 
ancient sewerage system was extended into it. 

The streets of old Boston were notoriously 
narrow, crooked and confusing to the stranger 
in their eccentric meanderings ; but they were 
to a great extent widened and straightened af- 





and now under construction, and the West 
Roxbury and others still in an incomplet:- 
state. The highest points of land within the 
incorporated limits, other than in Boston pro 
per, are as follows :—East Boston, Eagle Hi)! 
eighty-three feet high; South Boston, Do; 
chester Heights, 137 feet; Charleston, Bun- 
ker Hill, 111 feet high, and Breed’s Hill, 76 fee; 
high, and in West Roxbury, Mt. Bellime, 33) 
feet above sea level, isthe ma imum elevati:), 
within the city limits. 

The accompanying maps show that Bost: 
is still much cut up by navigable waterways. 
mainly inlets from tide water. These chan 
nels require eight city bridges of considerab|, 
length, and the most of them are provide: 
with draw-spans. 

Population.—As showing its rapid growt)|, 
we extract from the U. 8. Census reports the 
population by decades as follows :—1790. 18,035 : 








Plate. I.—Boston and vicinity; showing Main Drainage System. 


places only 150 feet wide, and bounded by the 
Charles ani Mystic rivers and Massachusetts 
Bay. This peninsula was about 2} miles long, 
one mile wide at its broadest part, and in total 
area equal to 783 acres. The original surface 
was uneven, with three prominent hills, Bea- 
con, Fort and Copp’s Hill; the first and third 
have been much reduced in elevation by the 
grading of modern times and Fort Hill had 
been entirely removed, prior to 1873, and 
the material used in filling Atlantic avenue 
and adjacent territory. At the present date, 
Beacon Hill is about 100 feet, and Copp’s Hill 
about 50 feet above sea level. 

The city of Boston, as now incorporated, 
embraces the following divisions :— 


Boston proper....area 1829 acres, 

East Boston....... ** 836 ‘* formerly Noodle’s Island. 
South Boston. .... “ 1002 ‘ annexed 1804, 
RORUET <5 sesenss — = Jan. 6, 1868. 
Dorchester ........ “ 5614“ Jan. 3. 1870. 
West Roxbury.... ‘ 7848 ‘ Jan. 5, 1874. 
Charlestown ....-. “ 586“ = “ 1s74 
eee eet. ies na “1874 
Breed’s Island..-. ‘* 785 “ 

Deer Island...... ** 18% “ 


Total area 23,661 acres = 36,, square miles. 
As will be seen from the above, about 1046 
acres have been added to the original area of 
Boston proper, the additional dry land having 
been made by filling in the old ‘ Mill Pond”’ 
and other ancient coves and water-ways (see 
Plate 1); this process of making new land is 


~ *Copyrighted by the Engineering News Publishing 
Co, 1886. 





ter the great fire of 1872, about $9,000,000 hav- 
ing been expended for this purpose in 1873-74. 
In the South End, in South Boston and on the 
Back Bay, the streets are of good width and 
generably laid out in a uniform manner. On 
June 30, 1885, the aggregate length of public or 
accepted streets, was 381.2 miles; but to this 
must be added over 200 miles of private or un- 
accepted streets, a peculiar institution of Bos- 
ton, which will be treated of under its proper 
head. The longest highway in Boston is 
Washington street, which extends from the 
Bay to the Dedham line, a distance of about 
nine miles; it is very crooked, however. The 
longest straight streets are, Commonwealth 
avenue, 6,250 feet, and East Chester Park, 
from Albany street to Five Corners, 5,600 feet, 
The widest street is Commonwealth avenue, 
200 feet between the house lines. 


The steepest street gradient is 15 feet per 100 
feet, on Garden and Irving streets, West End ; 
there are numbers of other streets, however, 
having grades of 14, 18, 11 and 9 feet per 100 
feet. The entrance to Pemberton square from 
Tremont street, in the heart of the city, has a 
grade of 8, feet per 100 feet. The principal 
parks in the city are, Boston Commons, area 
49} acres, and said to have been purchased in 
1634 from the Rev. William Blaxton, or Black- 
stone, the original white settler; the Public 
Gardens, area 244 acres and adjoining the 
Commons; the Back Bay Park, area 106 acres 


18:10, 24,937 ; 1810, 33,250; 1820, 43,298 ; 1830, 61,392; 
1840, 938,383; 1850, 136,881; 1860, 177,840; 1879, 
250,526 ; 1880, 362,839. The Massachusetts State 
Census for 1885, just taken, makes the popula- 
tion 390,406. It is estimated that within a 
radius of 12 miles from the City Hall of Bos- 
ton, there is now a total population of 700,000. 


Houses.—Boston can not be called a densely 
populated city, as far as its dwellings are con- 
cerned. The Massachusetts State Census of 
1884 gives the average number of persons in 
one dwelling as ranging from 6.08, in Ward 2, 
to 12.01 in Ward 6; the average family ranges 
in numbers from 4.5, in Ward 12, to 6.61 in 
Ward 10. The City Auditor, in his report for 
the year ending June 30, 1885, puts the total 
number of d'velling houses at 43,930; hotels, 
88; family hotels, or apartment houses, at 178. 

- and the aggregate number of all buildings, in- 
cluding buildings under erection, stores, etc., 
at 52,420. The dwellings are very generally 
built of brick, with a high basement story, 
but the L-extension, or back-building so com- 
mon in Philadelphia and some other cities. 
though found is rather an exception to the 
general rule. Wooden buildings of all kinds 
are very plentiful, especially in the older por- 
tions of the city. 

Climate.—Owing to its expgsed condition on 
the sea-coast, the winter ¢limate of Boston is 
very severe ; the average range of the thermo- 
meter can be included between 8 degrees be- 
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low zero, and 95 degrees (Fahrenheit) above, 
though both of these extremes are quite 
frequently exceeded. ‘The frost penetration 
into the ground is ordinarily 4 feet below the 
surface, but in some portions of the city it now 
and then exceeds 5 feet. ‘Ihe average rain- 
fall, as recorded on the Cochituate Water- 
works, was, from 1852 to 1884, 47.95 inches ; the 
greatest rainfall within this period being 69.30 
inches, in 1863, and the minimum was 31.20 
inches in 1883. The average range of tide in 
Boston Harbor is officially 9.8 feet; but with a 
favorable gale it sometimes reaches 13.9 above 
city datum, and the famous tide of 1851 which 
carried away the old Minot’s Ledge Light- 
house, reached + 15.00 


Geology.—The bed-rock under Boston is 
made up of clay-slates and conglomerates 
with numerous interjected dykes of material 
melted by the action of fire. This rock forma- 
tion occupies a great synclinal, or trough, 
which from its form has greatly protected the 
comparatively soft material from erosion and 
decay. Of the original mountain ridges once 
bounding this trough, only the roots remain 
in the undulations of the Milton and Medford 
hills. Borings made in the central part of this 
basin show that its flooris at least 1,600 feet 
below the surface, The beds of the rock are 
greatly disturbed by the same process of na- 
ture which formed this great furrow; they are 
rent by faults and the average slope can be set 
down at 22°, though it varies very much. The 
present surface over this whole region owes 
its contour to the action of water, and the 
**boulder-clay’’’ almost everywhere found is 
the result of glacial deposit. This ‘ clay”’ is 
a dense, impervious mass of boulders, sand 
and mud comingled, where yet undisturbed ; 
and at other points presents alternating 
layers of these materials as redistributed by 
water. This mud strata, where compact or 
over 4 feet in thickness, isimperviousto water. 

Finances. Property in Boston is now assessed 
to its real valuation, sales sometimes exceed- 
ing and sometimes falling below the assessor’s 
rate of value. The City Auditor’s report for 
the year ending June 30, 1885, gives the total 
valuation of real and personal property, in- 
cluding $15,219,557 of bank stock separately 
assessed in the City of Boston, as $682,656,657. 
Uponthis valuation a tax, for 1884, of $11,826,- 
082,19 was raised at a rate of $17 per $1,000; the 
rate for 1885 has been decreased, however, to 
$12.80 per $1,000. The total funded city debt, 
on June 30, 1885, was $42,962,180.02, a decrease 
of $315,489.05 under the debt of 1883-34. This 
city debt is classified as follows: City Debt 
proper, $27,935,706.04; Cochituate Water Loan, 
$13,045,473.98; Charlestown Debt, $1,002,000; 
Charlestown Mystic Water Debt, $839,000; 
West Roxbury Debt, $140,000. The total re- 
demption means on hand at the same date 
for paying the debt, mainly sinking-funds, 
was $18,365,600.11 ; including available and non- 
available property. the total assets of the 
city were $64,721,081.16; under the latter 
head are classed the water-works, property 
and public buildings of all kinds, cemeteries, 
parks, ete. 

The Mass. Legislature of 1885 have passed 
an act limiting debt and taxation in the city 
of Boston as follows: ‘Section 1.—The taxes 
assessed on property in the City of Boston, ex- 
clusive of the State tax and the sums required 

by law to be raised on account ofthe city debt, 
shall not exceed in any year nine dollars on 
every one thousand dollars of the average of 
the assessor’s valuation of the taxable prop- 
erty therein for the preceding five yeas, 
the valuation for each year being first reduced 
by the amount of all abatements allowed 
thereon previous to the 3lst day of December 
in the year preceding said assessment. Any 
order or appropriation requiring a larger as- 
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sessment than herein first above limited shall 
be void. 

Section 2. The limit of indebtedness of the 
City of Boston shall hereafter be two and one- 
half per cent. up to and until Jan. Ist, 1887, and 
thereafter shall be two per cent. on the aver- 
age valuation prescribed in Section 1 of this act. 
instead of three per cent. on the last pre- 
ceding valuation, as provided in Section 4of 
Chapter 29 of the Public Statutes.”’ 


TO BE CONTINUED. 
A 


BUSINESS NOTICES. 


Wood Creosote for the Preservation of Timber. 

For the benefit of all whom it may concern the follow- 
ing notice is given of the methods and practice of the 
Carolina Oil & Creosote Co., and some of the results of 
their treatment of timber with wood cresote oil at 
their factory in Wilmington, N. C.: 

Wood creosote oil is obtained by subjecting the heavy 





WOOD CREOSOTE. 


Gained by injected creosote. ... 2.6.6... c cc ccc cece ce eccese 


Lots. ORIGINAL TREATME 
CONDITION. 
Weighed originally per log... 
Lost by light carbonizing.................. 
A Greenand | Gained by steaming..............6....cceeeee ees 
Wet. (Water objectionable)............ 
Lost by vacuum drying..-...... 
Weighed originally per log.... 
B Greenand Lost by heavy carbonizing..... 
Wet. Lost by vacuum drying........ . 
Gained by injected creosote...... 


39 
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hours, and hot oil and pressure for eight hours. With 
lbs. of oil per eubie foot it costs, f. o. b.325 per thousand 
feet board measure, increasing in cost as in the case of 
piling. The capacity of the plant for lumber and piling, 
up to 85 feet in length. is from 12,000 to 30,000 feet B. M 
per day, depending on the amonnt of oil demanded. 

The statements made above are vouched for by un- 
deniable authorities; among the officers of the U. 8 
Eng. Corps are Gen. Q. A. Gillmore; Lieut, Col. W. P. 
Craighill; Col. P. C. Haines and Capt, Wm. H. Bixby; 
added to these are railroad officials and other en- 
gineers. 

Under date of Aug. 20th, 1885, Capt. Wm. H. Bixby, U. 
S. Eng’s., personally and carefully superintended the 
weighing of an “every day” charge of wood creosoted 
lumber during its passage through the various opera- 
tions of its manufacture, and made an official report as 
follows: The charge was sufficient to once fill a retort 
60 feet long and 6feet in diameter; it consisted of 35 
logs divided into 5 different lots, all put into the retort 
together. The majority of the logs were taken fresh 
from the water and they were 30 and 35 feet long and of 
diameters ranging from 9% to 11 inches. The results 
are shown in the following table: 

As deductions from this table, we see that underthe 
same conditions of heat ana pressure, carbonized logs 


AVERAGE WEIGHT IN PoUNDs, 


NT. 
ToraL. Per Cus. Fr. 

vusets vdnecuMebentabdanee 584 39. - 

57 3.9 

9 0.6 

e0s0onneseaceebhnneneuiaun 0 0.6 
161 10.7 

scusegnindhenweeiate cha: 794 49. 
iceedudee gba@ukees dauenwet 126 7.9 
ousendegnees £6q0kbenea ede 8 0.5 
+s wieeveveeaeaebenents 202 12.5 


(Note.—The individual gain by injected creosote in each log was as follows: 11.6, 11.9, 12.9, 10.5, 11.7, 15.1, 8.8, 7.9, 


14.2, 11.8, 20.0, and 14.3.] 


Weighed originally per log... 


OC | Green and Gained by steaming... ....... ........... 6.0. 


4 days Lost ny vacuum drying...... 
Sun-dried. Gainedt 


(Notrr.—The individual gain by injected creosote in each 
7.5, 9.6.) 


yy injeeted creosote.... 


enenveveccounccesanddededenas 1163 49.- 
Ceeeraeeees 7 6.3 
Ccogeteunneke 29 1.3 
Checowevecenscedeuecuiweves 204 8.8 


log was as follows: 8.9. 11.4, 5.5, 8.3, 10.4, 6.7, 10.6, 10.3, 8.1, 





Greenand | Weighed originally per log.. -...... ........ 873 45 

D 4 days. Gained by vacuum drying.......-.. 21 : 
Sun-dried. | Gained by injected creosote. ............ 6. ccc cccceeeeeee 176 93 
EB Old dried Weighed in old creosoted condition per log.............. 1069 47.- 
Creo’ted Logs.) Gained by newly injected creosote...............00.00005. 1533 6.7 


resinous pine wood, or the so-called “ light-wood,” of 
North Carolina, where it is both plentiful and cheap, 
to a destructive distillation in closed iron cylinders and 
condensers. The properties of this product, as a pow- 
erful coagulator of wood fibre and itsantiseptic proper 

ties in the prevention of decay in timber, are too long 
and well known by engineers to need any further 
remark. It only remains to treat of the practice of the 
above company which has the monopoly of the use of 
wood creosote oil for this purpose in the United 
States. 


In the treatment of pile-timber the plant of the com- 
pany will handle piling of any diameter up to 16 inches, 
and any length up to 85 feet; injecting into the sticks 
form 3 to 20 Ibs., of the creosote oil per cubic foot of 
stick. The experience of users has generally settled 
upon 12 Ibs. per cubic foot as a sufficient charge under 
the worst conditions of exposure; and to guarantee the 
quantity agreed upon, the practice of the Carolina 
Company is to actually weigh one or more logs from 
each and every charge, both before and after treatment. 
Ordinary piling is treated first by radiant heat in open 
cylinders; it is then put into closed cylinders and dried 
for at least four hours at a moderate heat and under at 
least 9 lbs. vacuum. It is next surrounded in the same 
closed cylinders with hot wood creosote oil for four 
hours under at least 40 Ibs. pressure. If only oneend of 
the log is required to be creosoted, that end only is 
charred, but the whole log is creosoted; the purpose 
being to secure a full dose of the oil for the charredend. 
Piles thus impregnated with 12 lbs. of wood creosote oil 
per cubic foot of log, are furnished by the company, f. 
o. b. at about 25 cents per linear foot of log, the price 
increasing by from 5 to 10 per cent. for each additional 
pound of creosote per cubic foot. 


Sawed lumber, up to12 inches square and 85 feet long, 
ean be furnished injected with from 3 to 20 Ibs. of wood 
ereosote oil per cubic foot. This sawed lumber is not 
charred but is put at once into the closed cylinders, 
where it is subjected to the dry heat and vacuum for four 


will absorb nearly 50 per cent. more creosote than when 
unearbonized, and that the amount of creosote in a log 
can be greatly increased by a second passage through 
the retort, 

After the above test two of these logs, one ,uncarbon- 
ized, the other carbonized, were sawn across 4 feet from 
the end and examined; other logs were sawn across 
the middle, The creosote in all cases app sared to have 
deeply discolored the log across its grain toa depth of 
3 or 4 inches from the exterior, and to have tinted. 
scented and flavored the fibres to the very heart of the 
log; the creosote also appeared to have gone deeper 
and more uniformly into and through the carbonized 
log than the uncarbonized. The pressure used was less 
than 60 lbs., though this could be greatly increased if 
the changes of ereosote per eubie foot were desired to 
be greater than those given. 


rh 


HazLeTon, Pa., Watrr Works.—The water supply of 
Hazleton is dependent altogether on the rainfall, and 
consists primarily of a series of reservoirs, five in num- 
ber, situated on the south side of the town. These 
reservoirs are about 70 feetin elevation above the in- 
tersection of Broad and Wyoming streets. Their 
united capacity is about 2,000,000 gallons. 


In addition to these reservoirs there is another one 
located about 2 miles in a southwesterly direction from 
the town, near the mining village of Mt. Pleasant. This 
reservoir comprises about 3 acres, with a capacity of 
about 5,000,000 gallons. As there is a ridge intervening 
between this reservoir and the town, a Worthington 
pumping engine is used to pump the water over this 
ridge, after which it flows intothe reservoirs mentioned 
above. The pipe conveying this water is 8 inches in 
diameter. 


The latter reservoir, however, is only drawn upon 
during the summer months, when the smaller reser- 
voirs nearer the town fail to furnish a sufficient supply. 
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; . dee ? 
ASociety of Civil Engineers and Surveyors 
of Brooklyn is proposed, and a preliminary 
meeting has been held. 


Tue report of the Mass. Commission to con- 
sider a general system of drainage of the 
valleys of the Mystic, Blackstone and Charles 
rivers has just been presented to the Mass. 
Legislature. We have received an advance 
copy of the report from Eliot C. Clarke, Chief 
Engineer to the Commission; and will in an- 
other issue give an abstract of this very valua- 
ble document. 


Herapath’s Journal thinks that one of the 
great prospective railway routes is that from 
Hudson’s Bay south to Winnipeg, thence by 
the Canadian Pacific and a branch to be built 
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to Benton, Montana, thence by a branch and 
the main line of the Northern Pacific to 
Helena, at which point an extension of the 
Union Pacific will give connection with the 
railway system leading to the Gul? of Cali- 
fornia and South Mexico, forming a great 
route running along the backbone of the 
continent. It does not need an excessive 
amountof faith in the future to believe that 
sucha line may within a few years becomea 
reality. All this is possible, but we think the 
route from Hudson’s Bay south to Winnipeg 
is not a very good tail to wag so long a dog. 

Tue N. Y. Tribune states that Ex-Congress- 
man E. Moody Boynton has invented a new 
railroad on the bicycle plan, viz:—A single 
bearing rail with a driver 20 feet in diameter 
and guiding rail or rails at the top to steady 
the affair, when standing still or going 
around curves. Ex-Congressman Boynton ex- 
pects to attain a speed of 200 miles. per hour, 
which seems theoretically possible as a 6 ft. 
wheel will make sixty miles per hour. 

On a 4 ft. 8} in. gauge 6 ft. to 6 ft. 6 in. 
drivers seem about the maximum sizes prac- 
ticable, as the large boilers, necessitated by 
our heavy trains, bring the center of gravity 
uncomfortably high atthe figures given. The 
probable necessity for greater speed that is 
attainable with drivers of this size has long 
been recognized. Col. J. W. Adams, some 
thirty or thirty-five years ago, we think, pro- 
posed a large boiler supported on narrow 
gauge tracks placed on opposite sides. With 
this arrangement the drivers could be of any 
desired diameter, and the center of gravity 
could be kept as low as necessary, but the 
arrangement would call for four tracks. 

Mr. E. M. Boynton is now moving on a dif- 
ferent plan, one that should not meet with op- 
position from narrow gauge engineers. There 
are doubtless some practical objections to 
this plan that Mr. Boynton has not fully con- 
sidered ; but theoretically itis good. Getting 
to Chicago in time to dine after doing business 
in New York, or on the other hand taking an 
early leave of business in Chicago and hearing 
an opera here’and being back te Chicago in 
time for business next day, may not be one of 
the impossibilities of the future. 





Tue Engineer, reviewing J.S. Jeans’ ** Eng- 
land’s Supremacy,’’ says of his claim that 
‘* America herself with all her enormous wealth 
is still far behind the mother country;’’ “but 
though she is not ahead of us she has pros- 
pered at so enormous arate during the last few 
years, that if this rateof progress be continued 
tor any length of time and our rate is not in- 
creased to an unexpected extent, we shall be 
left far behind in the race for supremacy.” 
Mullhall, who seems to be considered the best 
authority on national statistics asserts that, 
though the wealth per capita is greater in 
England, the aggregate wealth of this coun- 
try is the greatest and that of the world’s 
yearly increase in wealth we contribute one 
third. 

Few realize the increase of our production; 
our internal commerce can not be fully ascer- 
tained, but our exportations of manufactures, 
which in the decade ending 1860 averaged 
$39,000,000 per annum, in the decade ending 
1870 averaged about $60,000,000, and for that 
ending 1889 averaged $124,000,000, while, to the 
nearest millions, the exports were for 1881 $170, 
1882 $187, and for 1883 $188. During this time 
our people were fed as no people have been fed 
either before or any where else, and our ex- 
portations of agricultural produce has kept 
fully upto those above noted of manufactures 
articles, and it is estimated that our daily con- 
sumption of wheat is fully three quarters of a 
million bushels. 


Herapath’s Journal on the contrary takes a 
more pessimistic view of our future in ac- 
counting for the increase of the wheat traffic 
oa the East Indian Railway as follows: 

“Tt is said that the depreciation of the 
rupee acts as a sort of bounty. That is one 
explanation of the revival, but there is 
another, and to our mind a truer one—the 
levelling of the superiority which American 
production had acquired. It is a fight between 
cheap labor and cheap carriage in India, and 
virgin soil and cheaper carriage in America. 
A good harvest and a war of rates give a tem- 
porary advantage to the States. The thicker 
end of the stick, in our opinion, lies with India. 
Feeder roads, more perfect railway organiza- 
tion, better acquaintance with scientific agri- 
culture, anda restriction on the action of the 
Zemindar will raise the cultivating ryot intoa 
powerful competitive wheat factor, before 
which the prairie pioneer will in the end go 
down. Virgin richness is but a matter of six 
or seven crops at most; twenty years will see 
the prairie skimmed and a wilderness; and 
long before that span has sped, India will be 
the recognized wheat country of the world.” 

It is quite possible that India may be the re- 
cognized wheat exporting country of the world. 
Wheat growing for foreign sale in the United 
States is incident to the poverty of first settle- 
ment. Noene now looks for Genesee Valley 
wheat in the market, but according to Edward 
Atkinson more wheat is now grown in New 
York than in the days when its price governed 
quotations. In 1870 47.3 per cent. of those who 
worked in this country were farmers, and in 
1880 only 441 per cent., that is, the proportion 
of those who consume agricultural products, 
is steadily increasing. Nor can even the 
English proverbial ignorance of this country 
excuse the prediction that ‘twenty years will 
see the prairies skimmed and a wilderness.”’ 
Illinois, Iowa, Kansas and Nebraska are 
prairie states, if any are, and we give their 
relative ranks in the list of states and popula- 
tions for census years, calling to mind that 
1880 is the only census year that has not re- 
corded a new state. 


Illinois. | Towa. Kansas. | Nebraska. 


Popu-| 4 | Pova- 
ion. Fe} | lation. 


: | ; 
* | Popula- = Popula- 
| é | tion. é | tion. 


Rank, | 


| | | 
1810 | 23 | 12,282 
1820 24 | 55,162 | 
1830 | 20 | 157.445 | | 
1840 14) 476,183 28 | 43.112) 
1850 | 11 | 851,470 27 | 192.214 Pe 

18€0 | 4 | 1,171,951 | 20! 674.912 | 33 | 107,206 | 35 | 28.811 
1870 4 2.539.891 | 11 | 1.194020) 29 | 364.399 | 35 | 122.993 
1880 | 4 | 3,077,871 19 | 1,624,615 | 20 | 996,096 | 30 | 452,402 


| 


| 
fi ou 
aid 
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No greater mistake can be made than to 
speak of a state in our Union as in its de- 
cadence, because it ceases to export wheat 
from its bordersswhile the expenditures of the 
Indian Government contain the item, “aid 
extended to famine-stricken districts, £1,500,- 
000,” as the budget for 1883-84 did. India will 
find it not only advantageous but necessary to 
secure the small net gains that accrue from 
growing grain for export and, as we intim- 
ated above, will probably be the chief factor 
in the supply of cheap grain, as neither the 
people of the United States nor those of the 
Saskatchewan plains will long continue in 
such a state of poverty as makes the one in- 
dustry of wheat growing desirable. 


THE announcement made on our front cover 
page that a single American firm has made 
and sold over 35,000 meters for measuring wa- 
ter, is of more than passing interest, not only 
to those immediately concern¢d in the broad 
subject of water supply, but to the consumers 
themselves, who, in the end, are really bene- 
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fited by any check put upon their own waste- 
ful habits in this respect; for the last named 
must ultimately pay roundly for waste in the 
shape of taxation for unnecessary extension of 
their daily supply. 

The old-time idea that water should be as 
‘free as air’? held good when the only source 
of supply was the sparkling rivulet or the 
moss-rimmed bucket of song; then there was 
no waste, for when the consumer found that 
some personal exertion and at times a prodi- 
gal outlay of muscular force was requisite to 
yet what he wanted, he limited this outlay to 
actual needs only, 

But times have changed; water is free in a 
sense that past generations never dreamed of, 
and a constant supply is turned on to every 
home; there is no longer any necessity for the 
energetic manipulation of the handle of the 


time-honored pump vr the well-sweep older | 


still; the turning ofa simple tap provides a 
running stream, and the process is so very 
easy and the supply seemingly so abundant 
that many forget to turn it off again. The 
modern eonsumer rarely stops to consider 
that someone must pay interest on an enor- 
mous outlay for reservoirs, conduits, great 
pumps and many miles of distributing mains, 
that coal must be burned and labor furnished, 
that he may be provided with the fluid he 
finds so eonvenient. Waste naturally follows; 
waste in a hundred ways, that has of late 
years become such a crying and costly evil 
that every effort is being made to check it. 


So far but two practical methods have been 
suggested for reducing the amount of water 
consumed to something near the legitimate 
requirements of the householder. The one is 
asystem of inspection by persoral visits and 
the aid of various mechanical contrivances at- 
tached to the mains or service pipes; this first 
plan is cumbersome and objectionable to 
many householders, and while the fact can 
often be established that there is waste some- 
where, it is not so easy to localize and stop it. 
The second system involves the use of a tire- 
less, ever-working machine, one that experi- 
ence in use and mechanical skill has now so 
perfected that all water passing it is accur- 
ately measured and the quantity recorded. 
This little detector says to the consumer,— 
take all the water you want, and let all that 
you do not want run to waste,—but I have an 
eye on you, and when the bill comes around 
you will find the total quantity nicely reduced 
to hard dollars, which you will be expected to 
pay. The consumer may object, but there is 
his pro-rata consumption of a marketable ar- 
ticle, and the bill must be settled, or he must 
go back to his now contuminated well. The 
argument is usually convincing, and as a rule 
the first quarter’s bill paid for metered water 
is the largest collected from any individual 
householder. 


It is only natural that many citizens should 
object to the use of the tell-tale meter; they 
prefer to be untrammeled in their expendi- 
ture of water. But the nominal consumption 
ber capita has reached such startling figures 
that even the tax-payers are taking some in- 
terest in the matter at last. In Boston, by the 
use of household meters, and the Deacon 
meter on the street main. the consumption 
per head has been reduced in a little more 
than one year from 91} gallons to 68 gallons; 
and the saving for the year 1884 amounted to 
an average of 8,292,742 gallons per day, as com- 
pared with 1883. If this quantity could have 
been sold at $1 per 5,000 gallons, the meter- 
rate of Boston, the money value of this amount 
of water would be just $1,658.40 per day, or the 
enormous sum of $605,316 for the year. 
From this showing it would seem that “‘waste- 
prevention ” pays a very fair return. 
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Municipal Engineering. 


In publishing with this issue the introdue- 
tory chapter of the first of our proposed 
series of papers on Municipal Engineering, it 
may be well to again briefly outline the plan to 
be followed and some of the eontrolling 
reasons forthe adoption of this plan 

The term * Municipal Engineering ” is used 
in its broadest sense, it being intended to 
cover as much as possible the duties and prae- 
tice of the departments ofa city government 
which have to do with the construction and 
maintenance of public works and have certain 
control over the actions of private individuals 
and corporations. The purely legislative de- 
partments and those in charge of what may be 
ealled the morals of the community will have 
no place in this series of articles, as being 
foreign to their purpose. 

This particular branch of engineering sci- 
ence has never been written upin a connected 
form, for the very good reason that the sub- 
jectis one that does not admit of a general 
treatment, or the application of any universal 
remedy to existing evils. Cities differ widely 
in their location, topography, soil, climate, and 
the traditions and habits of their population, 
and no fast rule will apply equally well to 
each and every case. ‘There are always cer- 
tain controlling conditions and circumstances 
that, for either good or evil, exert a strong 
influence on the management of public works 
and their extension and maintenance. The 
phenomenal growth of American towns has 
exceeded the wildest dreams of our ancestors, 
and our great cities are now chiefly engaged 
in correcting the innocent blunders of men, 
who in planning for the future utterly failed to 
appreciate the rapid increase in population 
and area brought about in one or two genera- 
tions, and the extent of the demands of a mod- 
ern civilization. 

This improvement is forced upon us, though 
some of our American towns seem to require 
a deal of pushing. A large city may be com- 
pared tothe human organism; its veins and 
arteries should be of ample size and unclogged, 
its circulation should be good, and outwardly 
and inwardly it should be clean. Neglect of 
these conditions will as surely bring disease 
and decay in the town as in mankind. 

Finding it impossible to handle the subject as 
a whole, we have now undertaken to give sepa- 
rately the actual practice of the larger Ameri- 
can cities in whatever relates to the construc- 
tion and maintenance of publie works; giving 
this practice as we find it, but with such com- 
ment as may be considered proper. And that 
all the controlling conditions may be better 
understood, we will in each case preface our 
articles by sufficient historical data to fix the 
age of the city to be described; give the topo- 
graphy, soil and prevailing climate; the ex- 
tent and growth of the population, and flnally 
the financial condition of the city. 

In treating of the several departments in 
charge of public works and their methods, 
there will doubtless be more than one ques- 
tion of detail unanswered; but space forbids 
writing an elaborate treatise on each one of 
them. The manner of appointment and the 
duties of the official head of departments will 
be clearly explained, and anything peculiar 
in the practice of a department, or in tools 
used, that it is thought would add to the store 
of useful knowledge onthis subject, will be de- 
scribed, and illustrated. In relation to sew- 
erage and watersupply the description will be 
very general as to plan, but interesting bits of 
detail will be shown, especially if these are 
good and susceptible of use elsewhere. 

Our readers will find in this Boston series 
abundant quotations from the ordinances of 
the city. The wisdom of giving these place 
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was at first questioned; but when we consid- 
ered that these smaller details were generally 
the least known and yet of the most frequent 
application, it seemed best to let them stand, 
even at the risk of their proving dry reading 
to some of our patrons. This latter class can 
skip them; others will perhaps tind there just 
what they want. 


In the deseription of each city the same gen- 


eval plan will be followed as nearly as the 
form of city government will permit, so that 
similar subjects will be treated in about the 
same sequence. We hardly need tell those 
familiar with the methods, or rather lack of 
any method, of some of our cities, that there 
will be some important points that, from want 
of proper record, can not be given in as full de- 
tail as we or our readers would wish. But 
whatever persistent and intelligent investiga- 
tion can do, that will be done. 


We propose also to give with each city a 


general map; that for Boston is yet in the 


printer’s hands, but we hope to have it in time 


for our next issue. 


a 


‘*Experts’’ on the Quaker Bridge Dam. 


For utter nonsense and a profound display 


of personal ignorance of what he was talking 
about, commend us to the late speech of a Mr. 


Arnoux—a lawyer, we understand—before the 
Aqueduct Commission. 

Space is too valuable to give the speech of 
Mr. A. in full; but in attempting to draw a 
parallel between the estimetes of the city’s 
engineers on the proposed Quaker Bridge dam 


and those on the Panama Canal. he bases his 


remarks upon the slim evidence ‘‘ of a friend 
of mine’ who once passed over the Panama 
R. R. This eminent authority refers to the 
Panama work as “a mere canal, open, visible 
and with no problematical scheme connected 
with it;’’ which will be news to a number ofin- 
terested individuals who have been struggling 
for some years past with rather an intricate 
series of problems. M. de Lesseps, too, is an 
“engineer of world-wide reputation,” and the 
aqueduct engineers Messrs. Chesbrough, 
Jervis, Francis and Church, Fteley and Davis 

‘certainly can not claim to be the peers of 
this man; considering that the famous 
Frenchman himself emphatically says that he 
is not an engineer but only a diplomat, this 
comparison is uncomplimentary to men who 
have devoted a lifetime to the practice of en- 
gineering and who have very generally been 
regarded as authorities upon thiz subject, that 
is, at least by those who are supposed to 
know what an “ engineer”’ is. 

Mr. Arnoux then continues with some wild 
talk about a ** third Chagres river dam’’ now 
building to replace two dams previously swept 
away; but as this information is also derived 
from that ‘‘friend of mine,”’ it is hardly fair 
to place it in evidence against the statements 
of engineers who report that so far from the 
Jirst Chagres dam ever having been built and 
already carried away, the plans for this first 
dam have not yet been completed. 

For the sake of his clients, we trust that the 
practice of this lawyer-engineer before the 
courts of justice is based upon sounder data 
than are his supposed engineering opinions 
and statements. 

But for extreme richness and the startling 
nature of the engineering theory and practice 
advocated before the Commission, we do not 
think that the proceedings of December 16th 
can be surpassed. 

Upon that fateful day a new engineering 
light flashed meteor-like upon the profess- 
ional horizon and with a few brief lightning 
strokes of wisdom blotted out nearly all the 
pet theories on “ big dams’”’ that have been 
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held, not only by such men as we have already 
mentioned as interested in the New Croton 
Aqueduct, but also by the de Sazillys, the 
Delocres and other famed experts of Europe. 

As a matter of future historical and profes- 
sional interest, we record the name of this 
predigy imported by Congressman Potter; it 
is Edward E. Glaskin, with a large “C. E.”’ 
This engineering iconoclast, on the day men- 
tioned, startled the ‘‘ Wise Men of Gotham” 
by stating that there was one question which 
had never been discussed before the Aqueduct 
Commission— remarkable to say—and that 
was the effect of the expansion and contrac- 
tion of a mass of masonry 1,350 feet long, such 
as would be found in the future Quaker Bridge 
dam. He had made a careful study of this 
neglected problem, and from his figures he 
had evolved the fact that with a range of tem- 
perature of 120 degrees the dam would expand 
and contract in its length through a distance 
of 154 inches, and that the gap at the very 
bottom would be 4} inches, 

This is a serious matter, and we can imagine 
the surprise of Mr. G. at not finding in the 
plans of the aqueduct engineers the slip-joint 
or other mechanical contrivance necessary to 
overcome this awkward tendency in the dam 
to crawl about, which ‘‘must be provided for 
in some shape or form.’’ He supposes that 
the aqueduct engineers will seek to cover their 
blunder by the statement that the ‘elasticity 
of the masonry”’ will compensate for any such 
changes due to temperature; but this will not 
do. ‘*‘The masonry will be laid in summer 
when it is most expanded, and in winter it will 
pull at least 154 inches ;’’ and “the amount of 
force that is required to pull or crush that 
block of granite through that expanse is the 
exact amount of measure of that force with 
which that dam will pull away from the sides 
of the dam.’’ 

To still further complicate the problem 
whirling through the brain of this expert, the 
range of temperature on the water side of the 
dam will only be through 40 degrees, while 
the other side will be subjected to variations 
of 120 degrees. This idiosyncrasy taken in 
connection with the tendency to open and 
shut lengthwise is likely to result in a very 
demoralized dam in the course of a few sea- 
sons, 

But like all good doctors, Mr. Glaskin boldly 
grasps the situation and suggests a remedy 
for these evils. The first is, to make the top 
of the dam twice as wide as it is, ‘‘thus mak- 
ing ita great conservator of temperature; it 
will give out in winter the heat that is poured 
upon it in summer, and in summer it will give 
back the cold of winter. Soit will be constantly 
taking in and giving back thetemperature, 
and it will be a great conservator of tempera- 
ture.’ This “conservator ’’ can also be pro- 
vided by ** covering back of dam 40 feet wide ”’ 
—whatever that may mean-—and thus “ keep- 
ing the sun’s rays from the back of the dam 
and keeping away the cold of winter and tak- 
ingin the heat of summer.”’ The engineer 
kindly informs us that the difference in the 
cost of ** rock’’ required to accomplish this 
end would be exactly $600,000, The top of the 
dam must also be covered by an umbrella of 
some kind, to keep the sun from tanning its 
rocky face probably. 

The expert simply mentions these points 
** because they have not been included in any 
specifications I have seen,’’ and he thinks ‘it 
is only justice to the public ‘“‘to know just 
what means the chief engineer has adopted 
to overcome these difficulties.”’ 

At the end of Mr. Glaskin’s testimony, the 
Comnnissioner of Public Works propounded a 
conundrum to him concerning the High 
Bridge, which is a masonry structure just 1,400 
feet long. When asked what effect he sup- 
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posed contraction and expansion would have 
on that, he replied that he believed it would be 
just about the same as he had figured for the 
dam, 154inches. When he was informed that 
the most careful examination running over a 
period of many years had fixea the maximum 
movement at ?inch, and he was asked what 
he had to say to that,—this wily expert re- 
plied—*‘ Only this; that that is a north and 
south structure while this is an east and 
west da:m!’’ Mr. Glaskin, however, thought the 
figure given for the High Bridge as “ very 
remarkable.” 

We have no comment to make upon the 
above, save to remark that it is fortunate for 
Mr. Potter that thereis ‘‘free trade’’ in enyi- 
neers at least; for America could never have 
produced an expert with views quite so 
original as are here set forth. 

But we do not believe that the members of 
the Aqueduct Commission are paid $8,000 per 
annum simply to spread upon their minutes 
such professional nonsense as they have, for 
about two years, been patiently listening to. 
With some of the best hydraulic engineers in 
the country already in its direct service, with 
the advice of the highest authorities practi- 
cally secured, and the power to call for addi- 
tional light from the only men who can fur- 
nish it; there is neither necessity or excuse 
for recording the wild flights of fancy of every 
unknown engineer who chooses to appear 
before the commission. The commission or 
its engineers shou!d sit down hard upon these 
men who simply seek a fee, and the cheap ad- 
vertising their puny efforts will secure for 
them. The only consolation that can be de- 
rived from much of this ‘‘expert’’ testimony 
is, that if it ever should be decided that brass 
was a fitting material with which to build or 
line the dam, there would be little difficulty 
in securing the requisite quantity. 


en 


Chinese Railroads. 


The new Chinese loan of £35,000,000 is to be 
issued in Londonand Berlin. It is known that 
the loan is to be expended chiefly in railway 
construction, and there is now going on an 
eager competition for the construction con- 
tracts between English and German houses. 

Herapath’s Journal says that the prize of 
railroad construction and management ‘‘in 
China will te between the Germans and _ us. 
The Americans are out of it. In financial cir- 
cles in Berlin itis stated that three gentlemen, 
representing the Discount Bank, the German 
Bank, and the firm of Messrs. Krupp, will 
leave Germany in a fewdays forChina to make 
a thorough practical study of the railway 
question in that country. The emulation ot 
German capitalists has been roused by the 
rumours of British enterprise in the Chinese 
Empire, and they would seem to have already 
resolved to secure, if possible, a share of the 
spoil before itis too late. For this purpose 
the private mission referred to will proceed to 
China with the view of inspecting the ground 
and seeing what can be done in the way of 
frustrating an English monopoly in the con- 
struction of Chinese railways.’’ We are sorry 
to think that we are out of the race. We have 
so long been a borrowing nation that it does 
not seem possible to our capitalists and inves 
tors that we should occupy foreign fields of 
labor, and the education to other views will be 
difficult. If our manufacturers understood 
the great influence that is exerted on the 
tastes and habits of a country by such a body 
of engineers with the clerks, foremen, ete., as 
is required to survey and build railroads ina 
foreign country, they would take more interest 
in projects that promise to be mutually ad- 
vantageous, as for example our total exports 


to Mexico which in 1879 were $6,752,244, iy 
1883 had increased to 16,587,620. 

Germany seems determined to become th). 
chief servant of China, as she is now building 
two war vessels for the Chinese Government, 
in addition to those already delivered. 

es ‘iiss tat 


The Euphrates Valley Railway. 


The-attention of England is again direct; 
to this route by an article in the Railway News 
The proposed line will extend about 920 mil. s 
from Alexandretta on the Mediterranean 1. 
Grain at the head of the PersianGulf, whe rv 
it would meeta line of powerful subsidize 
steamers now maintained between that port 
and Kurrachee. The country is said to by 
admirably adapted for the construction of a 
railroad, and the cost is estimated at £5000 t. 
£5000 per mile. The estimated time between 
London and Kurrachee is fourteen days. If 
the boat transit from Grain to Kurrachee was 
replaced by railroad, the time would be re- 
duced to ten days. 

It is claimed this route would shorten the 
distance to India 1,000 miles, and make Kurra- 
chee the port of India instead of Bombay, 
and allow England to make Chatham or 
Southampton the base of offensive or de 
fensive operations in India instead of Indian 
ports, It also follows that England woul: 
soon own the country its road passes through, 
and would be able to more effectually prevent 
Russia from getting access to the sea, via 
Afghanistan, and it was, we suspect, a desire 
to keep Russia from becoming a maritime 
power rather than any fear for her Hindovos 
that caused the trouble about the Russian ai- 
vance on Herat. 





a 
Italy. Proposals for Rolling Stock. 


The directors of the Mediterranean Rail- 
ways are receiving tenders, not only from 
native firms, but from abroad for 10 first-class 
carriages on four wheels, 5 second-class car- 
riages of the normal type with four compart- 
ments, 10 third-class furnished carriages, 20 
four-wheeled luggage vans, 40 covered four- 
wheeled goods and cattle wagons, with brake, 
and 40 without brake, 552 axles with bolts, 17s 
axles with safety hoop, and 3,294 springs of 
various kinds. ‘ 

By the new law, giving bounties for mer- 
chant shipping, lately sanctioned by the 
King, it is arranged that during the next ten 
years a premium of 60 fr. per ton will be paid 
to the constructors for all vessels, either iron 
or steel, steam or sailing, built in italy. For 
barges the premium is 30 fr. per ton. How- 
ever, vessels that have only the fram» work of 
iron or steel, are not to share in the premium. 
For marine engines constructed in Italy a pre- 
mium of 10 fr. per indicated h.-p. will be paid, 
and for marine boilers 6 fr. per quintal. The 
premiums may be increased by 10 or 20 per 
cent., where the vessels are so designed as to 
be also available as ships of war. The regula- 
tions (19 April, 1872, 30 May, 1878, and 31 July. 
1879) admitting materials for the constructors 
duty free are withdrawn. A premium of 1 fr. 
per ton is to be allowed on coal imported in 
Italian vessels from beyond Gibraltar.—Jro1 
and Coal Trades Review. 
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The Congo and Colored Laborers, 





King Leopold says that he has money 
enough secured to build the portage railroads 
necessary to connect the navigations of the 
Congo. And Consul General Raine writes 
that the German Governmént has subsidized 
two steamer lines to run to her African colo- 
nies, while a third line has just been estab- 









eae 


Yair ate 





lished by private enterprise between Ham- 
burg and the Congo (monthly). In our last 
issue will be found a notice of telegruph ex- 
tension past the same place, 

All this looks as if the recent accounts of 
che worthlessness of the Congo regions for 
trade purposes were by interested traders in 
possession who fear interference from out- 
siders, an opinion strengthened by some no- 
tices in a late number of Bradstreet’s which 
say insubstance that, though the commerce 
of Africa like that of all other countries is de- 
pressed, there are not wanting indications that 
a revival of traffic is close at hand, giving the 
imports into the Congo country from last year 
as £888,000 and the exports from it as some 
£2,000,000, making in round numbers £3,000,000, 
The same article speaks of three British tra 
ding companies, two lately formed, and of a 
new steamer line shortly to be started from 
Southampton besides the African 8.8. Co. and 
the Hamburg line spoken of above. 

But whether the country offers any advan- 
tages for trade or not, the railroads seem cer- 
tain to be built, and those we ought not only 
to equip with rolling stock but to build, as we 
have many contractors who are used to hand- 
ling colored laborers, and these laborers, who 
are skilled in railroad and river work, have 
confidence in the contractors. Their efficiency 
over Europeans is too apparent to require 
comment, and though some would doubtless 
fraternize with the natives and some give up 
working, those that were steady would be 
more effective in inducing the inhabitants to 
work than white men. 


- ince 
The Brooklyn Bridge Report for 1885. 


The following is taken from the annual re- 
port of the Board of Trustees of the New York 
and Brooklyn Bridge for the year ending 
December Ist, 1885 :— 

In the twelve months the receipts have been, 
for promenade, $23,011.34; carriage-way, $58,- 
468.32; railroads, $537,435.09; total, $618,914.75. 
This is $84,921.75 in excess of the receipts of 
1884. The total number of passengers carried 
on the railroad in the year ending December 
Ist, 1884, was 8,529,840; while 17,023,237 pas- 
sengers used the railroad in 1885, but there 
were 328,911 less foot passengers in tbe latter 
year. The whole number of passengers on 
footway and railroad in 1885 was 8,164,486 in 
excess of the previous year, or in total, 20,625,- 
326 for the last year. The total revenue from 
tolls since the opening of the bridge on May 
25th, 1883, was $%1,291,680.75, received from a 
total, to December Ist, 1885, of 34,418,366 
passengers, 

, The schedule of tolls is since March 1st, 1485, as fol- 
lows:— 


1 cent or 25 tickets for 5 cents. 
3 cents or 10 tickets for 25 cents. 


Foot passengers 
Ruilroad fare....-... . 
One horse or horse 
and man........... 3 cents. 
One horse and vehicle 5 cents. 
Twohorsesand vehicle 10 cents. 
For each horse beyond 
two, attached toany 
GORI kan daee aod6es 
Neat cattle, each 5 cents. 
Sheep and hogs, each 2 cents 


In referring to the “grip,’’ Col. Wm. H. 
Paine in his report to the President says :— 


“The original designs of the bridge, made by the 
Roeblings, contemplated the use of cable traction for 
hauling the cars, and the earliest report on the feasi- 
bility of the bridge mentioned two systems: the alter- 
nating and the cireulating. The bridge was otherwise 
nearly completed when the latter system was finally 
adopted’ so that the arrangement of the terminal sta- 
tions and other necessities to this system were im- 
posed upon the finished work. The earlies: plans pro- 
posed the use of cars of light construction with side 
doors. The circulating system called for elevated sta- 
tions at the ends with approaches passing over the 
roadway, and with grades so arranged as to allow the 


3 cents. 
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trains to run by gravity to the place for receiving pas 
sengers and gripping the cable. But the construction 
of the elevated railroad before these plans were carried 
into effect caused changes and modifications to be 
made in many Yespects, 

Much trouble has been experienced in the endeayor 
to meet the present and anticipated future enlarged 
requirements of traffic, while limitations and restric 
tions have been constantly imposed, lessening the 
space and facilities for operations. The engineers 
were led to expect that the requirements and rights of 
the two cities would be maintained, and no curtailment 
of them would oecur to prevent their plans being car 
ried out. 

“The system as now in operation is as follows: The 
ears are hauled by an eadless wire cable one and one- 
half inches in diameter, 11.450 feet in length. and weigh- 
ing 40000 pounds. This cable is driven at a uniform 
speed of ten miles per hour by one or both of two en 
gineer, acting through the medium of two drums, each 
12 feet In diameter. The engine eylinders are ech 
2) inches in diameter, with 48 inches stroke. The lim 
ited aren at each terminus permits the use of but 
thirty (30) cars; they ae all that ean be used and stored 
at one time, The New York terminus limits the length 
of trains to two ears of 48 feet in length. or three cars 
of 35 feet long. There aren win use eighteen of the 
former and twelve of the latter. 

“The minimum headway, or least time between 
trains, is limited by the time required to discharge a 
load of passengers. This is found to oeeupy at least 
forty-five seconds, to which is added one and one-quar 
ter minutes as the shortest interval between trains 
during the most crowded hours of travel, which inter- 
val is increased during the less busy hours of the day 
With these limitations there are now about 2.000 single 
car trips made per day, carrying an average of more 
than 60,000 passengers. 

* During the past month there have been made 57,678 
single car trips, carrying 1,829,631 passengers: during 
the past eleven months there have been made 558 870 
fingle car trips, carrying 16.161,.437 passengers. 

“The immunity from accident has been without a 
parallel on any similar road: only two passengers have 
been in any way injured, and those but very slightly. 

“The cable, which cost $5,515.76, has been in daily use 
for two yeurs and two months, and although it has 
hauled more than 12,000,000 tons, is still in exeellent 
eondition for further service. 

“It is evident than no other system of traction could 
have fulfilled the conditions imposed upon this road. 

* While the system has accomplished more than any 
other could have done, it has been done with less dan- 
ger to passengers, less strain on the bridge, greater 
economy in operating, and I may say. with less delays 
than has occured on other roads,” 

The chief engineer and superintendent, in ja recent 
report, says: 

“The grip now in use on the bridge was invented by 
Col. W. H. Paine, and has been in use from the first on 
the bridge railroad. 

“Tt consists essentially of four cast-iron wheels so 
constructed that the circumferences hold securely a 
lining of rubber and leather which has a groove in the 
edge to receive the traction rope. These wheels, which 
are arranged in two pairs opposite each other, ure 
pressed together by means of wooden blocks acting 
upon the inner sides of the rim nearest he cable. The 
blocks are moved by a pair of arms toggled together so 
as to exert grat power. These arms are operated by a 
continuous chain extending to the ends of the ear, and 
eonnected by gears to the breuk-shaff, thus greatly 
multiplying the power exerted un the brake-wheel. 

“The mechanism is 80 arranged that when the cable 
first comes in contact with the wheels, they commence 
revolving, and continue to revolve until the friction of 
the worden blocks upon tho rims of che wheels is sufMf- 
cient to impart to the cars the same motion that the 
eab'e has when, by means of asolid dye or elamp, the 
eable is securely held. 

* The advantages of this plan are numerous. 

* First—Heavy trains are started without shock or jar 
to the ears, and without undue strain on the traction 
machinery. 

*Becond—The cable when in motion only eomes in 
eontact with the revolving surfaces of the wheels, and 
even then with the soft surface of leather and rabber. 
The advantage of this is that the cable is not abraded 
by the grip; and, further, should there be a loose wire 
in the rope, it would be rolled back into place by the 
grip instead of being shoved forward, forming a knot 
and destroying the cable. 

“ Third—In case of emergence the cable is pulled out 
of the grip without injury to the cable, the grip, or the 
car. 

“This grip is without doubt the best ever invented 
fur the bridge service, and as irrefutable evidence of 
its efficiency it is only necessary to call attention to the 
immense weight of cars and passengers which it has 
taken over the heavy grades of 171 feet per mile on the 
bridge without serious mishap; and to prove that the 
wear upon the cable is very slight, attention is called 
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to the fact that notwithstanding the enormous ton- 
hage transported, the cable, which has now been in 


use for two years and twe months, is still in good 
condition,’ 


The committee appointed to report upon 
the mechanical, terminal and transportation 
facilities of the Bridge ordered in the last year 
the running of trains all night by locomotives 
at intervals of 15 minutes from 1a. M. to5 pM: 
they report that this plan has proved an ac 
commodation to the public and is profitable to 
the bridge, Thesame committee says that it 
is not possible upon the existing bridge to ar 
lange a switch whereby a train of more than 
two cars can be utilized. They believe that 
the publie welfare demands the extension of 
the tracks on the New York side, and they 
only await such action of the courtsas will en- 
able them to instantly remedy the deficiency 
in train length. With the terminus at the 
west side of Chatham Street, trains of four and 
five cars ean be used. 

The connection made with the elevated rail- 
road onthe New York side in July cost $852.44; 
the timber work is temporary only, but the 
connection has proved very beneficial, as it 
gives 19 feet of abditional track and permits 
the running of two long cars or three short 
onesand the carriage of 25 per cent. more 
passengers in a train than before. It has de- 
monstrated the value of the contemplated 
extension across Chatham Street. 

As twenty-eight of the thirty cars were at 
times in use during September, the Trustees 
ordered six new cars from the Pulfman Palace 
Car Co, at a cost of $3,775 each. 

The fitting up of the six arches under the 
New York approach, between Vandewater and 
Rose streets, cost $50,000, and “ there is a yield 
of about 25 per cent.’” The estimated cost of 
fitting up the remaining twenty-five arches is 
about $250,000, and the estimated rental is 
$69,000. The trustees are now fitting up four 
more of theag from the accumulated rents of 
the others ; they expect $10,000 annual revenue 
from them. The demand for the Brooklyn 
arches is not so great. 

The total rents collected for bridge property 
amounted, in 1885, to $43,835; and as the 
charge is $30 per annum for each wire stretched 
across the bridge, the receipts from 292 wires 
were $8,980. The gross receipts from all 
sources for 1885 were $721,622.09; and the gross 
expendit res $577,276.21; leaving the net re- 
ceipts for the year, $144,345.88. The expenses 
of providing for 12,460,480 passengers in 1884 
exceeding the expenses of providing for 20,625,- 
326 in 1885. " 

C. C. Martin, chief engineer and superin- 
tendent, reports for his department as follows 
Round trips; Traction Engines 

Locomotives... - 
run; Traction Engines 
Locomotives..... 
Passengers: By Traction Engine.. 
Locomotives..... 
Weights in tons; Cars by Traction En- 
gzines.. 6.592.194 
Passengers by Locomo 
tives. eee 1,170,762 
Cars by Locomo' ives 161,01 
Passengers hy Locomo- 
tives,.... 
Locomotives .... 


294,855 
Miles 657,979 
» 14440 
16,725,173 
« 29% O64 17,023,287 


672,419 


WD Aes 
192,540 8,048,161 


qoeee a 


PERSONAL. 


The address of J. T. Donor, C. E., is now 
Helena, Montana 


Joun Brunton, City Engineer, of Helena, 
Montana, was in New York last week, and favored us 
with acall. 


Mrs. Lena Linpsey Fouierr, wife of W. W. 
Follett, Civil Engineer, of Shreveport, La., died in that 
city December 29th, from nervous prostration. The de- 
asased lady was born near Lockport. N. Y.. twenty-two 
years ago. Although a resident of Shreveport only a 
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few years, by her émiability she had won many friends 
and was highly esteemed by all who knew her. 


Harry MILuer, of Richmond, Ind., bas been 
appointed engineer of maintenance ef way on the first 
division of the C., St. L. & P. R. R. 


Joun Scuucnu, a well-known contractor and 
ex-alderman, is missing froin Joliet, Il. It is feared 
he has fallenin the river and been drowned. 


Isaac DerrimoreE, has been appointed su- 
perintendent of the New Albany. Ind., water works, 
reservoirs and grounds in place of Daniel Bostock, re- 
tired, 


J. H. Barrett, superintendent of the Day- 
ton and Union Railroad, has been appointed superin- 
tendent of the eastern division of the Erie Railway in 
place of E. O. Hill, resigned. 


R. L. Enoue, for several years past con- 
nected with the Atchison, Topeka and Sante Fe, R. R., 
Atlantic and Pacifle R. R., Mexican Central R. R., and 
Denver and Rio Grande R. R. as engineer in charge of 
construction, has been calledto the construction de- 
partment of the Chicago, Burlington and Northern 
railroad, 


Winrrep H. Bennett, who has been elected 
city engineer of Manchester, N-H., for the present year, 
is a native of that city,having been born there January 
13, 1860. Heis a graduate from the public schools of 
Manchester, graduating from the Lineoln grammer 
school in 75 andthe High School in 1878, Soon after 
the completion of his schoo] course he entered the office 
ofthe veteran surveyor and engineer, J. B. Sawyer, 
and there |} arned civil engineering, being under Mr. 
Sawyer’s charge two years and a half. Subsequently 
he was employed in the office of a Boston engineering 
firm, and in April 1883, entered the office of the city en- 
gineer In Manchester, where he has since remained. 


James MdyLan, who has just returned to 
New York from Albuquerque N, M.. where he has been 
engaged as Engineer of Maintenance of Way, on the A. 
& P. RR. owas the recipient of acomplimentary dinner 
at Martinellis’ Fifth avenue restaurant on Saturday 
evening, January 9th, tendered him by a few of his 
personal friends. Among the guests were E, W. Har- 
rison, engineer for the N. J. R. R. Tax Commissioners, 
Henry W. Post and C, A, Billings, of the firm of Post & 
MeCord; J. C. Payne, Frank H. Earle, R. N. Billings and 
Charles Hopper, civil engineer form Jersey City, Fred. 
8. Cook and R. M. Watson of the New Croton Aque- 
duct engineer corps, and Colin R. Wise and Alfred 
Lucius, of the Brooklyn Elevated Railroad. 


WILLIAM Bearp, a well-known contractor, 
died at his home in Amity St. ..Brooklyn. this week 
age eighty-five, He was born in Ireland, but came to 
this country when fourteen years of age. He began his 
earcer in Harlem, where he had several contracts for 
grading lots. He gradedthird avenue from sixtieth to 
eighty eigthh St. and also the Bloomingdale road at 
several points. His next contract was for constructing 
the Harlem Railroad from Centre St. toward Harlem 
River, cutting through the rocks at Murray Hill, ete. 
About 1835 he moved to Brooklyn and built the Brook- 
lyn and Jamaica Railroad from South Ferry to Bedford. 
He paved Myrtle Avenue, Atlantic street, Union, Strong 
place, Montague, Pierrepont, Joralemon and Ewen 
streets. From 1884 to 1858, he carried om several im- 
portant contracts in various parts of the country, 
among them being the Government contract to im- 
prove the Muskegon River at Grand Rapids, Michi- 
gan. He also built the Atlantie Docks and other 
warehouses and docks from Red Hook Point to South 
Ferry, and the break water at the Erie Basin. 

a —— 
The Annual Meeting ot the American 
Society of Civil Engineers, 


The following general programme has been 
issued forthe Annual Meeting of the Society 
on January 20 and 21 next at the Society’s 
House 127 East 23rd street. 

Wednesday, January 20th.—The Meeting will 
open at 10 o’clock. The Annual Reports wiil 
be presented; officers for the ensuing year 
elected; the awards of the Norman Medal 
and of the Rowland Prize for the past year 
announced ; the replies from members to cir- 
culars in reference to the next Convention will 
be presented ; the time and place for the Con- 
vention considered ; reports from committees 
on technical subjects presented and discussed, 

Lunch willbe served at the Society House 
at 13.30 o’clock (1.30 p.M.). After lunch the 
session of the Society will be resumed. 

In the evening a meeting will be held. The 


ENGINEERING NEWS AND 


technical reports may be discussed. Mr. B. 
S. Church, M. Am. Soc. C. E., Chief Engineer 
of the Aqueduct Commission, will address the 
Society on the subjectof the works, in progress 
and contemplated, for securing the additional 
vater supply to the City of New York. Iilus- 
trations of the details of the work will be 
exhibited. 


Thursday, January 2ist.—An excursion will 
be made to the Croton River and to the line of 
the New Croton Aqueduct. It is intended to 
visit the site for the proposed great dam, the 
valley of the river above the dam, the location 
of the gate-houses at the head of the New 
Aqueduct, and various peints along the line, 
so that the shafts, the tunnel in progress, the 
aqueduct under construction, and portions of 
the finished aqueduct may be inspected. 

Mr. B.S. Church, M. Am. Soe. C. E., chief 
engineer of the Aqueduct Commission, invites 
the society and its guests to lunch at the gate- 
house at Croton Dam. 

The party will leave the city by the Hudson 
River Railroad from the Grand Central Depot, 
Fourth avenue and Forty-second street at 9 
in the morning. 


The return to the city wili be over the New 
York City and Northern Railroad, the route of 
whichis, fora considerable distance, within 
sight of the line of the Aqueduct. 


On arriving at the terminus of the road, the 
cars of the Elevated Railway will be taken to 
125th street, when, by invitation of Mr. Lewis 
Lyon, the President, and Mr. William H. 
Paine, M. Am. Soc. C. E., the engineer, a visit 
will be made to the Tenth Avenue Cable Rail- 
road, now in operation, 

In the evening a reception for gentlemen 


will be held at the House of the Society, and at 
21.30 o’clock (9.30 Pp. M.) supper wi:l {be served 


in the Library. 
B. S. Cuurca, 
J. P. Davis, 
F. CoLLINGwoop, 


Wma. H. WILEY, 
G. W. McNou tty. 
Joun BoGart, 

Committee. 
ec 


Engineers’ Club of Philadelphia. 


RECORD OF EIGHTH ANNUAL MEETING. 

Januury 9th, 1886.—President J. J. de Kinder 
in the chair; forty-five members present. 

The Secretary and Treasurer presented his 
Annual Report. 

The receipts were$4,588.87 ; the expenditures, 
$4,101.42, and the cash balance, $609.40. 

The total assets, in addition tothe value of 
the library and furniture, amount to $1,498.47, 
and the total liabilities to about $15, for which 
bills have not yet been rendered,=$1,483, net. 

Comparison with the balance of last year, 
after subtracting the advance dues from each, 
shows the balance of this year to be $728, and 
of last year $781, which is apparently $53 in 
favor of the prosperity of last year, but not so 
when it is considered that the actual expendi- 


‘tures of this year were $706.37 in excess of 


those of last year. 

The membership now consists of 3 Honorary, 
5 Corresponding, 423 Active and 8 Associate. 
The net increase during the year has been 
18,4, per cent. 

The residence of the Active Membz2rship is 
distributed over about twenty-five States and 
five foreign countries. 

226, or 53,4 per cent., reside within, and 197, 
or 46,5, per cent., without, the City of Phila- 
delphia. 

The hand of death has been laid upon four 
of our best members: Theodore Bergner. 
Dwight Edward Pierce, David Hudson Shed- 
aker and James Worrall. 

The Retiring President, Mr. Joseph J. de 
Kinder, read the Annual Address. The usual 
review of the Engineering of the past year is 





given. Special mention is made, with much 
interesting description in detail, of the follow- 
ing proposed or progressing works: the 
Panama, Manchester, enlargement of Suez, 
Corinth, Baltic and North Sea, new Chesa- 
peake and Delaware, Hennepin, Paris anid 
Dunkirk and Gulf of Siam and Indian Ocean 
Canals; the reclamation of land in Russia 
and Missouri and Arkansas; the Baltimore 
and Ohio at Havre de Grace, Tay, Forth, St. 
Lawrence, Ohio at Henderson, Ky., and St. 
John Steel Cantilever Bridges; the Croton 
and Washington Aqueducts; the Mersey, 
British Channel, Prince Edward’s Island and 
Chicago River Tunnels; the Tehuantepec 
Ship Railway; ‘Railroads in China, Japan, 
Russia and America; the London and South- 
western Railway Station; Ship Building and 
Gunnery; the Flood Rock Excavation; Nat- 
ural, Hydrogen and Saw-dust gases; the pro- 
gress in Electric Lighting and Power; and 
concluding with Water Supply, Sewerage and 
general Municipal Engineering. 

He specially recommends that the latter be 
made a special question of study and discus- 
sion by the Club, and asks if it would not be 
profitable to ourselves and to the interest of 
the City if the Club would make Engineering 
of Philadelphia and its public improvements a 
leading topic in the future. 

The Tellers of Election, Messrs. E. 8. Huteh- 
inson and C. Frederick Moore, reported that 


* the following have been elected Officers for 


1886 : 

President—-Mr. Washington Jones. 

Vice-President—Mr. Thomas M. Cleemann. 

Secretary and Treasurer—Mr. Howard 
Murphy. 

Directors—Messrs. Frederic Graff, Rudolph 
Hering, William A. Ingham, Col. William 
Ludlow and Henry G. Morris. 

Mr. Washington Jones took the chair for 
1886 with appopriate remarks. 

Howarp Muourpnry, 
Secretary and Treasurer. 
<r tneieaie egg ee ce 
Ohio Society of Surveyors and Civil 
Engineers, 





The Seventh Annual! Meeting of this Society 
began on Tuesday and ended yesterday, at 
Columbus, Ohio. The programme, besides 
the usual routine business of the opening 
session, included the following papers and re- 
ports to be read and discussed : 

“Connected Levels in Ohio,’”’ by C. N. 
Brown, Columbus, O.; ‘* Practical Geology for 
Surveyors and Civil Engineers,’’ Prof. Edward 
Orton, Columbus, O.; ‘‘ Report of Drainage 
Committee,’’ E. D.Shreve, Chairman, Bucyrus, 
O.; “Problem of the Just Apportionment of 
the Cost of Ditch Improvements,”’ by E. B. 
Opdycke, Bryan, O.; “Open Drains: Their 
Size, Grade, Bank Slope and Bottom Width,’’ 
by J. S. Ellis, Berrysburg, O.; ‘‘How We 
Ditech in Crawford County, Ohio,’ by H. L. 
Weber, Bucyrus, O.; ‘‘ Land-Marks, Ancient 
and Modern,” by J. T. Buck, Cardington, O.: 
“* Land Survey,”’ by G. 8. Innis, Columbus, O. ; 
‘*Report of Committee on Land Surveying,” 
J.D. Varney, Chairman, Cleveland, O.; 
“Trials and Tribuiations of a Surveyor,” by 
Emanuel Shifley, Bucyrus, O. 

Wednesday evening and Thursday morning 
and afternoon a Meeting of Mining Engineers 
was held and an exhibition of Plats, Plans, 
Instruments, Informal Discussions, etc. 

“Roads and Canals of Chio,” by D. W. 
Pampel, Sidney, O.; ‘“ Report of Committee 
on Civil Engineering,’ R.S. Weitzell, Chair- 
man, Starr, O.: ‘Report of Committee on 
Blanks and Instruments,” W. H. Jennings, 
Chairman, Columbus, O.; ‘‘ Report of Com- 
mittee on Highways,’’ D. W. Pampel, Chair- 
man, Sidney, O.; “Report of Committee on 
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Legislation,” F. 4. Sager, Chairman, Marys- 
ville,O. 

J. B. Strawn, Civil Engineer, Salem, O., is 
retiring President, and Benj. Thompson, 
Urbana, O., is Secretary. The published pro- 
ceedings of this energetic society are very 
valuable, especially to surveyors ; a few copies 
of each year remain unsold and a list of con- 
tents and prices of each number can be ob- 
tained from Secretary Thompson, at Urbana, 
Ohio. 


————— - 


Engineers’ Club of St. Louis. 


At the Regular Meeting of the Society, held 
December 30th, 1885, the following amendment 
to See. 2 of the By-Laws was presented by the 
Committee : 

“The annual dues shall be, for resident members 
four dollars, and for non-resident members, fifty cents 
in addition to the price of the Journal.” 

Prof. J. B. Johnson presented a paper on 
“The Adjustment of a Quadrilateral.”’ 

Messrs. MeMath, R. Moore, J. B. Johnson, 
Holman and Ockerson were elected a commit- 
tee ‘‘to consider and report upon such ques- 
tions as relate to the conduct of our National 
Public Works, and to act in conjunction with 
similar committees of other societies: this 
committee to be entitled ‘‘the standing com- 
mittee on National Public Works and that its 
chairman be a full member of the Civil En- 
gineers Committee on National Public Works 
as suggested by the Cleveland Convention, but 
no action of this committee shall be held as 
binding this Club until it shall have been re- 
ported to and endorsed by the Club.” 

The conclusions of the Cleveland Convention 
were referred to the standing committee to re- 
port at next meeting of the Club. 

Tos. D. MILLer, Sec’y. 


—_— L$ 


Nebraska Association of Engineers and Sur- 
veyors. 


Omaua, Neb., January 5th, 1886. 

The Third Annual Meeting of the Nebraska 
Association of Engineers and Surveyors will 
be held in the office of the County Surveyor of 
Douglas County, Omaha, commencing Mon- 
day, January 18th, at 7.30 p. M. 

The programme will consist of the reports 
of the officers and cifferent committees, to- 
gether with the reading of papers by the dif- 
ferent members, with attendant discussions. 





CORRESPONDENCE. 


Municipal Engineering. 





Hicaway, FIRE, AND WATER CoMMISSIONERS, 
RocHeEster, N. Y., Jan. 12th, 1886. 

Eprrork ENGINEERING News:—From the index to your 
last volume I perceive that you are about publishing a 
Series of articles on “Municipal Engineerivg,” and 
thereby closing up an important gap in professional 
literature. The lack of this kind of reliable informa- 
tion in compact and readily accessible form, has forced 
itself upon my notice painfully during the past year, 
and I wish you most heartily, the utmost success in 
your venture, and trust that{all engineers in charge of 
municipal public works of every kind will aid your 
efforts_by liberal supplies of valuable statistics, obser- 
tions and experiences. An interchange of such facts 
and data cannot fail to be highly beneficial, to both the 
professional men and the communities by whom they 
are empleyed. With this object in view, I have pre- 
pared and caused to be sent out, the enclosed list of 
questions to the authorities in charge of the public 
works of other cities. This list was made as shortas 
possible, and the iquestions framed so as to admit of 
the shortest practicable reply. Much, however, still 
remains to be considered in the broad problems pre- 
sented, and I sincerely hope that the columns ‘of your 
valuable paper will soon be laden with the much needed 
information from eur own American cities, instead of 
from the larger cities of Europe, where climatological 
and other conditions are often widely different from 
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those which must be considered here. Withont ac- 
curate knowledge of these circumstances, comparisons 
of costs and expenditures become illusory, and grave 
injustice is thereby frequently done to thoroughly 
honest and competent officers, who endeavor to elevate 
the local standard cf executing and maintaining muni- 
cipal public works. Thestatement tothe public gener- 
ally, that the cost of municipal government in London, 
Paris and Beriin, amounts to a certain sum per inhabi- 
tant, may in itself be entertaining, but the interest will 
become much intensifled when these costs, as practi- 
eally experienced in our own cities, are submitted in 
detail. 

Many of our large communities are actually in the 
transition stage from avillage to a city, and the do- 
mands of the citizens are generally largely in excess of 
the means which the legislative element of the local 
government places atthe disposal of the executive ele- 
ment. As the latter seek to meet these growing public 
demands, by requesting annually, larger appropria- 
tions, or incurring greater expenditures than previ- 
ously, the ery is heard on all sides that the municipal 
administration isteither corrupt or else utterly inefti- 
cient; and as simple explanations are not accepted, it 
is necessary to resort to the popular system of explain- 
ing by comparison. By this process, the public becomes 
satisfied that the expenditures are not excessive, or 
that they should be increased, or that inecompetency 
exists on the part of its officials: and as a result of the 
discussion, justice is done to a deserving officer, or the 
community improves its service by removing those 
who may be found corrupt or incompetent. 

I therefore desire to call your attention to the ques 
tion of the maintenance of municipal publie works, and 
to express the hope that your contributors will. during 
the current year, bestow some consideration to that 
subject as well as to constructions and technical de- 
tails. Yours respectfully, 

E. KUICHLING. 
a 


Hamilton, O., Water. 


WATER WoRKS OFFICE, 
HAMILion, O., Jinn. 7, 1886, 

Eprtor ENGINEERING News:—I am seeking informa- 
tion regurding a matter, which, to the citizens of this 
city. is a very important one, Our “supply basin,” 
“pipe system,” and “Storage reservoir’ have become 
infested with fresh water Physa (). heterostropha, Say) 
to such an extent, that the use of “hydrant water” is 
being abandoned for house “ purposes.” The decayed 
animal matter produced bythe dead Physa, seems to 
have impregnated every part of the system, and render 
the water very offensive. I am seeking the imformation 
of others (if there be any) who have had similar 
trouble. their mode of extermination, ete., and will be 
very grateful for any information on this subject. I 
will write full deseription of service here if decmed 
necessary, or will willingly give any information to any 
person willing to assist me in solving the problem. 

Very respectfully, 
T. E. Criper. 


et 


Ohio News, 





Special Correspondence ENGINEERING NEWS. 


Urpana, O., Jan. 11, 1886. 
Tiffin, O.. City Council are discussing plans of sewer- 
age for that city. 


Dr.Carl H. von Kiein, of Dayton, Ohio, claims to 
have discovered a process for converting garbage and 
sewage matter into an odorless and clean fuel. He 
treats refuse, to disinfect and deodorize it, with salt. 
slacked lime and a little nitric acid to start the fumes, 
then, after eight days, with sal-soda. The com position 
will solidify in a few days.when it is pressed into 
bricks and dried until it is in a fit condition to be used. 
It produces a better flame, the inventor says, and re- 
tains more heat than Allegheny coal, and costs but 
little morethan half as much asthe cheapest other 
fuel in the market. 


The following are sewer prices in Sprinfield, Ohio, 
from bids lately opened for the Foster street sewer: 
John L. Flynn, 24s feet brick sewer, $2 for labor, $2 for 
material. 3 feet sewer, $2.50 each, labor and material. 
12-inch sewer pipe, 50eents each, labor and material; 
24-inch pipe.$leach. 6 inch slants to sewer, 25 cents 
each, labor and material; 18-inch slants, 40 cents, each 
part; 24-inch, $i each. Catch basins each $25 for labor, 
$33 for material. Man holes, $10 each, labor and mate- 
rial. Rubble masonry, $1 labor, $3 material. Timber 
support, $2 for labor $22 matertal. Concrete, per cubic 
yard, $1 labor, $3 material. Total, $9,954.80. 

Joseph Bolan, 2% feet sewer, $1.10 for labor, $1.42 
for” material; 3 feet, $1.21] labor, $1.56 material ; 12-inch 
sewer pipe, 25 cents labor, 75 cents material; 24-inch, 
75 cents labor, $1.25 material; 6-inch slants, 10 cents 
labor, 15 cents material; 18 inch slants, 25 cents and 
$1.25 ; 24-inch, 75 cents and $2.25; catch basins, $18 labor, 


45 


$30 material: man holes, $3 labor, $4 material; rubble 
masonry, $1.25 and $1.75; timber, $10 and $15; 
10 and 90. Total, $5,455.40, 

Ryan & Spellacy, 24s feet sewer, $1.27 labor, $2.44 ma- 
terial; 3 feet 96 cents and $1.91. 12-inch pipe 19 cents 
and 58 cents; 24-inch, 38 cents and $1.14. 6-inch slants, 
8 cents and 25 cents; 18-inch, 71 cents and $2.14; 24-inch, 
$1.11 and $3.33. Catch basins, $15.45 and $30. Man holes, 
$3.61 and $7.21. Masonry, $1.27 and $2.54. Timber, % 
and $10 24. Conerete, 8 and $0. Total. $5,568.99, 

D. F. Minahan (lowest bid and knocks the persim 
mons) 2's feet sewer, $1 each, labor and material; 5 feet 
ditto, 75 cents and $2. 12-inch pipe. 25 een's and 30 
eents; 24-inch, same. 6-inch slants 10 cents and 20cents; 
18-inch, $1, each; 24-inch, $2 and #3. Cateh basins, $20 
and $30. Man holes, $20 each. Rubble masonry, $ and 
#2. Timber, $2 and $8. Concrete, $30 and $10. Total, 
$5,117. 


concrete, 


Ohio is being perforated everywhere for natural gas. 
A list of wells being bored istoo great to attempt. 

The work of constructing the Zanesville and Ohio 
River Railway, otherwise known as the “Black Dia- 
mond Ry. “has begun, and will be pushed forward 
rapidly. The masonrycontract was awarded to T. B. 
Townsend. 

Prospectors are examining the proposed linesfof the 
Toledo, Columbus, and Southwestern Raile ad, and i 
is probable that the road will be 
the year. 


constructed during 


The Toledo, Cineinnati and{St. Louis Railroad (nar- 
row gauge) was sold December, soth, under foreclosure 
of mortgage, to Sylvester H. Kneeland of New York, for 
$1,501,000. 

The miners and operators in the Hocking Valley 
eoal region have submitted their differences to Judge 
Thurman, and his decision is looked for at an early 
date. 

The Commissioners of Seneca eounty have deter- 
mined to build a new jail at Tiffin, Ohio. The plans 
which have been partially agreed upon involve an out- 
lay of $30,000, 

There is some fear that Ohio will lose control of her 
eanals this winter. An effort, it appears. will be made 
by the Standard Oil Company .-o get possession of 
them. During the past yearthe expenditures were 
$100,000 more than the receipts, yet there is a balance 
of 372.000 on hand. The new Board of Public Works 
think that by proper management they can be made to 
yield a good income. 


Illinois and Indiana News. 


Special Corr spondence ENGINEERING NEWs 


CHAMPAIGN, Ill., January, 11, 1886. 

The County Commissioners of Vigo county, Ind., 
have engaged a bridge expert to prepare plans for re- 
building the draw-span over the Wabash river at Terre 
Haute, to replace the one lately condemned by tke U. 
8S. Engineers. Directing the removal of obstructing 
bridges is in anticipation of the opening of the Wabash 
for navigation. The new locks at the rapids, forty 
miles below Vineennes, will soon be completed, which 
will open the river as far as Terre Haute. 

The Vincennes, Ind., City Council have granted the 
right of way through the streets and alleys for the eon- 
struction of an electric light and power company. It 
isthe intention to light the town by electricity by the 
first of May next. 

The Crawfordsville (Ind.) Reriew complains bitterly 
because the company has not commenced the construc- 
tion of the proposed water works, the thirty days limit 
having expired with no signs ot activity. 

In the vear 1885, there were sixty-one miles of new 
railroad constructed on four new lines in Indiana, 


Articles of incorporation have recently been filed for 


building a railroad between Chester and Centralia, 
Ills. 


The Drainage Commissioners of Union Drainage 
District, Ford county, Llls., will receive proposals till 
February 1, 1886, for the construction of about twenty- 
nine miles of large open ditches, aggregating about 
357,000 yards of excavation. Plans, specifications and 
profiles can be seen at the office of M. R. Munts, clerk 
of the district, at Ashkum, Iroquois county, Ils, 


The proposal of local capitalists to construct water 
works for Kankakee, Ills., seems to be off. That city is 
anxiously looking for some company who will give 
them a system of water works. 

The Illinois State Board of Agriculture are making 
arrangements for a public trial of ditching machinery, 
and propose to offer two gold medals, one for the best 
apparatus for excavating large drainage canals. and 


another for the best machine for opening a ditch suit- 
able for tile. 


The annual report of the Illinois Railroad Commis- 
sioners for the year ending June 30, 1885, is just out, 
and is much more complete than in former years, Only 
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twenty-three miles of road have been constructed dur- 
ing the year, mere fragmentary bits near Chicago and 
East St. Louis. Illinois leads all other + tates in rail- 
road mileage, there being 9,204; the states with the next 
greatest mileage are, in order, Iowa, Pennsylvania, 
New York and Obio, each having in round numbers 
about 7,400 miles of main line and branches. The ag- 
gregate of stocks, bonds, and floating debt is $1,454,000,- 
000. The cost of construction and equipment is re- 
ported at $1,369,000,000, or $61,900 per mile. If this is 
true it is exceedingly expensive. The items relating 
to the actual cost of construction and equipment seem 
to be about the most difficult to ascertain with any de- 
gree of correctness, 80 that an accurate statement of 
the aggregate is very difficult to give. The total op- 
erating expenses and taxes paid in Illinois during the 
year was $37,300,000, and the aggregate gross prufits on 
Illinois business was $19,600,000. The balance applicable 
to dividends was $27,950,000, as against $31,350,000 the 
year before. The list of casualities shows that there 
were 369 employes killed and 1,094 injured. 


The following is the cost of draining ninety acres of 
fand: 
Per mile, 








SEE 5c0.5c CoTeisworndene és seeesuaripas $ 10.00 
Be Be CID Giics vec cc cencssccdcccvescsecasvinee 13.00 
RE AOD. 55 65 gun d b Knob saikn deta vHsk hua 15.00 
OBO S-Heneld DEBS Wie oc cinses cc cess ceveio cc scvsducecsse 22.00 
OE oo 54 chivaktecee tvs scussisecd eed 30.00 
er ee HN ES 08d ok bass Se witn wewens avec otinndeds 40,00 
OE 9:6 605b 5 5 Rskd + ec erads -cvascoocpusevas 50.00 
NN 6 GS eicke ins wlssebacdibaciacee-cvsvsveeess es $299.45 
Paid for 1,074 rods at 35 cents per rod for tiling-. 268.50 
Paid for extra depth over three feet. ..........- 17.70 
Hauling tile one mile from works..............-. 15.00 
Filling ditches after tiler...................ceeeeee 8.50 

RE bss 40050505 90 Less coke cakwe boieoknines $609.15 


G. C. Harvey, County Surveyor, Wabash Co., IIls., 
writes that business was good with him last year; 
among other jobs he had charge of $55,000 worth of 
drainage work. 


Indianapolis is to hava a new union depot to cost 
$1,000,000. It is said that Indianapolis was the first city 
in the U.S. to havea union depot. 


The Commissioners of Washington county, Ind., are 
taking steps to build a new court house. 


Official figures show the daily consumption of water 
in Chieago to be in excess of 91,000,000 gallons, an in- 
erease of one-seventh over last year. 


A party of Paris, Ills., officials are inspecting electric 
light plants preparatory to securing asystem for that 
place. It looks as though electricity would do for gas 
and kerosene, what they did several years ago for the 
tallow dip. 


The narrow (3 ft.) gauge railroad from Toledo to 8 
Louis was sold to its bondholders recently; it is said 
that it will be changed to a standard gauge. 


A large and enthusiastic meeting was held in Du- 
buque, Iowa, January 7th, to take action for the con- 
struction of a wagon bridge across the Mississippi at 
that place for the accommodation of the people of 
Illinois and Wisconsin who desire to trade on the 
other side of the river. 


Jorporation privileges have been conferred upon 
the Western Cable Motor and Construction Company, 
at East St. Louis, by a license issued by the Secretary 
of State to construct street and bridge railways, cable 
motors, and tubings and machinery for the manufac- 
ture of the same. The capital stock of the company is 
$500,000, and the incorporators are R. D. Hunter, Edgar 
L. Marston, William Hacker, Henry Pennington, 
Joseph R. Carpenter, nnd Zaccur P. Boyers. 

O’Neal Brothers have announced that they will 
spend $30,000 in opening a coal shaft at Barnes, Mc Bean 
county, Ills. 

Dean Bros., Indianapolis, Ind., have the contract for 
the new pumping engine for the water works at 
Charleston, Ills. 


Dominion News. 


OrrTawa, Jan. 11th, 1886, 
Special Correspondence Engineer. ng News. 


The Directors of the Brockville, Westport and Sault 
St. Marie Railway clcsed on the 6th inst. a contract with 
Robert G. Harvey for the construction and equipment 
of their line. The division, from Brockville to West- 
port, 50 miles, is to be completed by the 10th of Jan., 
1887. The first sod is to be turned at Newton to-day. 
When the whole line is completed it will make the 
shortest line between the Northern Pacific and New 
York, and the New England States, to complete the 
connection with which it is intended, at no distant day, 
to bridge the St. Lawrence at Brockville. Mr. Harvey 
is well-known in connection with railway building in 
Iilinois and Indiana, and is well qualified to carry out 
what he has undertaken. 





ENGINEERING NEWS AND 


Notices are given of application to Parliament to in 
corporate companies to build the following railways: 
the Columbia Valley Railway, to run from the west 
crossing of the Columbia river, B. C., on the Canadian 
Pacific, to the Gold river, and up the valley of that 
river to its source in the Kootenay district; for a rail- 
road from Belleville, Ont., to James Bay, and for a 
railroad from Oxford, N. 8.,or a point on the Inter-’ 
Colonial between Oxford and Moncton, to Sidney and 
Louisbourg,. t 

The Qu’Appelle, Long Lake and Saskatchewan Rail- y 
way and Navigation Co. gives notice also of application 
for an amendment to its charter, to enable it to build a 
branch from a point on their line to Prince Albert, and 
to extend the line southward from Regina to Wood 
Mountain and the Souris Coal fields,—also to limit the 
power to issue bonds to $10,000 per mile, and to change 
the name of the company. 4 

The Napanee, Tamworth & Quebec Railway intend to 
apply for power to builda line from Tamworth to some 
point on the C. P. R. at or near Tweed, and northwards 
toa point on the Central Ontario Railway. 

The Department of Railways and Canals is preparing 
a splendid map of the Dominion, 12 feet by 14, which 
will accompany the Dominion exhibit to the Colonial 
and Indian Exhibition. It will show the complete route 
of the Canadian Pacific Railway and will give more 
accurate information than any map yet published. 


ee 


The Montgomery, Ala., Water Works. 


MontGoMEry, ALA., Jan. 6th, 1886, 
Special Correspond nce ENGINEERING NEwWs. 


As your valuable paper contained, some weeks ago, 
an advertisement signed by W. 8. Reese, Mayor, asking 
for proposals to furnish this city with water, it may be 
interesting to your many readers to learn the principal 
facts relating tou the present and proposed systems of 
water supply. 

In 1871 the State Legislature granted a charter to the 
Montgomery Water Works Company to supply this 
city with water for aterm of 25 years, or unti! its char- 
ter might be forfeited. 

In 1873 the city ma ie a contract with this company to 
furnish the city and its citizens with “ an abundant 
supply of good water,” * during the term limited by the 
charter of said company,” and express!y reserving the 
right to contract for water with any other party when- 
ever the interests of the city might, in their opinion, 
require it. Upon the passage of this ordinance the 
company proceeded to build a system of works, similar 
to too many others that have been built inthis country, 
small, cheap in both design and execution-and in no 
way suitable to supply the city. The supply was taken 
directly from the Alabama river, without the aid of 
either filterers or screens, and for at least nine months 
in each year the water is not fitfor use. The pumping 
machinery consisted of one small, duplex, high pres- 
sure Worthington pump, placed inthe bottom of a deep 
welland supplied with steam from a battery of boilers 
above them. 

The pump was never built to perform the work that it 
was calied upon to do, and was handicapped by the 
most unscientific steam and exhaust piping imagin- 
able. Leading from this pumping station to tlie reser- 
voir there was a pipe 10 inches in diameter; connected 
with this were other pipes, aggregating about 10 miles 
in length, of which about 33 per cent. were 3 inches, 50 
per cent. 4 inches and the remainder 6 and 8 inches in 
diameter. These pipes were laid without regard to 
promoting circulation or to avoid dead ends, 

The reservoir was well enough in its way, but was 
located so lowthat many of the residences could obtain 
no water, and a majority of those who could get any, 
found it of but little use, owing to insufficient head. 

With this“ plant” the company started to do busi- 
ness, only to meet the difficulties which might be sup- 
posed. Complaints were numerous, both from citizens 
and from the fire department, the latter never obtain- 
ing a sufficient supply. 

The natural result soon came, and in a few years the 
property and business of the company was closed out 
in the Chancery Court, and its charter became void 
with the death of the company and its contract with the 
city terminated by limitation. 

The property was bought by a few parties who 
formed a new company under the name of the ‘* Mont- 
gomery Water Works,” and they attempted to continue 
the business under various temporary arrangements 
with the city, in lieu of a contract. Instead of profiting 
by the experience of their predecessors, they continued 
to operate the old plant without change or improve- 
ment. Instead of rebuilding, improving and making 
good, they contented themselves with merely patching 
and bolstering along the old works, and with about the 
same result. They satisfied no one,complaints were 
more frequent than ever, and notices from the City 
Council to the company, calling upon them to remedy 

the trouble, were of almost daily occurrence, but they 
were entirely disregarded by the Water Company, and 
no steps were taken to better the condition of affairs. 















Their one small pump became worn out by constant 
overwork, by continual pumping of the gritty river wa- 
ter. The capacity of their pipes was less and less abl: 
to supply the demand, more and more people were un- 
able to obtain any water, and their reservoir gradually 
filled up with filthy sediment, the slopes were covered 
with slime and the waters were filled with fish. 

After bearing with the abominable state of things 
until the people cried out, as with one voice, against it, 
the City Council authorized the Mayor to advertise for 
proposals to furnish the city with an abundant supply 
of pure water. 

After receiving visits from nearly all of the leading 
hydraulic engineers in the country and carefully con- 
sidering their various plans, the City Council adopted 
the plans submitted by Arthur H. Howland, of Boston. 
Mass., as beirg best suited to their needs, and entered 
into acontract with him for furnishing the city wit) 

water for all purposes. 

Under the terms of this contract the work is now being 
executed. The supply is to be taken from artesian 
wells, collected in a reservoir of 3,000,000 gallons capa- 
city. and from there pumped through the pipesystem to 
a stand-pipe 250 feet above high water mark. This wil! 
give a pressure of 95 pouncs through the business part 
of the city, and 43 pounds on the highest residence por 
tion. 

The pumping machinery will consist of one com- 
pound condensing engine and one high pressure, each 
of a possible maximum capacity of 4,000,000 gallons in 
24hours. The boilers will consist of six 80 horse power 
steel boilers, set in two batteries. The entire pumping 
machinery is being built by the Deane Steam Pum) 
Company, of Holyoke, Mass. The pumping station is 
to be of brick with an iron truss roof, fitted up with all 
possible facilities for economical and efficieat opera- 
tion. The distribution system will consist of 20 miles 
of cast-iron pipe, of from 24 to 6 inches in diameter. 
with about 7 miles of dinch circulation pipes. The 
larger pipes are being furnished by the Warren 
Foundry and Machine Company of Phillipsburg, N. J.. 
and the smaller ones by the Chattanooga Foundry and 
Pipe Works of Chattanooga, Tenn. On this wil) be 
located 200 hydrants and 254 gates. All of these are 
being made by the Coffin Valve Company, of Boston, 
Mass. The stand pipe will be 26 feet in diameter and 
105 feet high above the foundation; it will be encircled 
by a spiral stairway extending to a balcony at the top. 
The whole having an ornamental hand rail and balus- 
trade, which, when completed, will form one of the 
finest observatories in the State, and be one of the 
many attractions to the city. 

The work of construction is being rapidly pushed in 
all departments, and before many weeks our citizens 
will be able to obtain an abundant supply of pure water, 
something they have never known, and something 
which they can appreciate the more, for reason of hav- 
ing been so grievously disappointed in the past. A. 


EEC 
WATER 


THE Pensacola, Fla., Water Co., capital stock $159,000. 
has been incorporated with B. R. Pitt as President. 


TEN thcusand acres of land have been Jeased by Pitts- 
burg capitalists for natural ga3 wells in the neighbor- 
hood of Boliver, about twenty miles west of Johnstown 
Penna. 


ALBANY, Jan, 4.—Mayor Banks who vetoed the ordi 
nance for driven Wells, as mentioned in this j.urnal 
last week objects to the resolution because the bidders 
are limited by it to William B. Andrews & Brother 
of Brooklyn, and on account of the short guarantee 
of sixty days required of the contractors. He thinks 
thatthe questions of the best available water supply. 
and the means of securing it have not yet been satis- 
factorily solved and recommends an appcal to the 
Legislature to continue the present special commis- 
sion, 80 as to give it an opportunity for further inves- 
tigation before the matter is settled. 


Tue City Coungil of Palatka, Florida, have passed an 
ordinance granting to Charles Underwood and others. 
the right to construct water works in that place. 

The supply is to be drawn from the White water 
branch, one mile distant. The pumps will have a capa- 
city of 1,000,000 gallons daily, delivered in a stand-pipe 
126 feet high, and 26 feet in diameter. 

There will be 26,000 feet of mains, ranging from 6 to 
12 inches in diameter. 

At least 40double nozzle hydrants will be furnished. 
for which the city will pay $50 each per annum. 

Rates for metered water will be 20 to 40 cts. per 1.000 
gallons, according to quantity furnished. 

The city reserves the right to purchase the works 
after ten years, at the price named by three appraisers, 
one to be chosen bythe City Council, one by the owners, 
ani the third by the othertwo. - é 

The works are to be begun withifi 2 months and fin- 
ished within 7 months from date ®f ordinance—Dec. 
29th, 1885. 








AMERICAN CONTRACT JOURNAL 


Water Pressure in Mains of Various Cities. 
COMPILED BY J.J. R. CROES. FROM SPECIAL RETURNS, DEC. 1885. 


Difference of level | __ 


Town aND State. | Topography. in town. 
feet. 

Alpena, Mich. level. 0 
Atlantic, Ia. hilly. 100 
Austin, Tex. hilly. 
Bangor, Me. hilly. 50 to 200 
Bay City. Mich. level. 0 
Bayonne City, N. J. | hilly. 

seaver Falls, Pa. hilly. 
Bellaire, Ohio. hilly. 

Belleville, Tl. hilly. 40 
Beloit, Wis. hilly. 20 to 40 
3erwick, Pa. level. 0 
sethel, Ct. * | nearly level. | —— 
Binghamton, N.Y. | nearly level. 20 to 30 
Birmingham, Ct. hilly. 60 
Bloomington, Ill. almost level. 50 
Ploomsbury, Pa. level. 0 
Boonville, Mo. hilly. 40 to 50 
Bordentown, N. J. level. 

3oston, Mass. hilly. 
Bowling Green, Ky. | level. 
Bradford, Pa. hilly. 

srandon, Vt. hilly. 
Brantford, Ont. level. 

Brazil, Ind. 


Bridgeport, Ct. 


nearly level. 


nearly level. 25 


Tue village of St. Joseph de Levis, Quebec. will be 
supphed with water next spring from the vicinity of 
the Engineers’ camp by means of wooden pipes. 


Tue contract for furnishing pipes and castings for 
the Boston water works has been awarded to R. D. Wood 
& Co., 400 Chestnut street. Philadelphia, at $29.40 per 
ton of 2,240 pounds. 


Tue Dyer well, near Washington, Pa., is reported as 
flowing at the rate of 150 to 200 barrels per day. This 
opens a large tract of new petroleum territory. 


J. J. SPEEDLING of Newark, N. J., has purchased Caryl 
Lake, 400 feet above Worcester, N. Y.. and covering 45 
acres. He will commence arrangements for bringing a 
water supply to the village from the lake. 


THE Fulton and Oswego, Falls, N. Y., water works 
were successfully tested on the 30th ult. Seven 
streams were simultaneously thrown,—four in Fulton 
and three in Oswego Falls, each through 200 feet of 
hose with a one-inch nozzle. Fortwo hours the water 
gauge showed a pressure of eighty pouuds. Every- 
body was happy and pleased. The Presidents and 
Trustees of both villages express themselves as very 
much pleased atthe result of the test, which surpassed 
the requirements. At the annual rate to the village, $50 
hydrant, this additional fire protection greatly lessens 
the rate of insurance. One large milling firm declare 
that the assessment saved to them alone will equal the 
cost tothe entire village. A large number of houses 
have already been furnished with water. It is so soft 
as to take the place of rain water in all its uses, and is 
unsurpassed for drinking purposes, The officers of 
the Fulton Water Works Company are John W. Pratt, 
President, Willard Johnson, Vice President, H. E. 
Nichols Treasurer, Giles 8. Piper, Secretary ; Executive 
committee, A. G. Gilbert, H. E. Nichols and Fred. 
Emerick. 

The works were built by Messrs. Hinds, Moffett & Co. 
of Watertown, N. ¥. The machinery was furnished by 
Henry R. Worthington of this city. There are eight 
miles of mains, with thirty-four hydrants. Full par- 
ticulars will be given by Mr. Croes in “History and 


Statistics of American Water Works” as soon as they 
can be obtained. 


THE official test of the Mexico, Mo., Water Works 
was made on the 4th, and was a “complete success.” 
The contract called for six streams through 50 feet of 
2/s-hose, one inch ring nozzle toa height of 80 feet 
vertical; they were thrown from 106 feet to 140 feet 
vertical, the best done afterwards with a test stream 
being 206 horizontal, equal to 165 feet vertical. 

The machinery is composed of two Blake duplex 


In Business District. 


Day Pressure. |.Night Pressure. Fire Pressure. 

lbs. Ibs. 
18 su 

entities 90 to 120 

5Oto 60 120 to 160 
110 110 
30 60 

45 to 55 55 to 60 45 to 60 
70 to 75 75 to 80 110 


65 80 


- 65 


65 to 70 65 to 70 125 to 130 


110 100 to 150 


27 27 


60 to 75 69 to 75 
40 to 45 f 60 to 70 
70 7 90 


75 75 to 150 
75 150 
40 


33 


70 to 80 70 to 80 
20 S 


35 


pumps; one for domestie service of the capacity of 
770000 gallons per twenty-four hours, and one for fire 
service of 1,250,000 gallons per twenty-four hours, work- 
ing against a head of 75 pounds and 130 pounds respec- 
tively. The boilers, each of 50-horse power, and all the 
other appliances were furnished bythe Pond Engineer- 
ing Company of St. Louis, and the whole plant is of the 
latest and most ‘mproved style and character. The 
hydrants ani valve; were furnished by the agents of 
the Chapman Valve Company, Messrs. Ripley & Kim- 
ball, St. Louis, and the cast iron mains by the Shickle, 
Harrison & Howard Iron Company, of St. Louis. The 
reservoir, containing when full, over 50,000,000 gallons 
of water, has been nearly filled by the recent slight 
rains, demonstrating the correctness of the figures on 
which the water supplv was based. 

City Engineer Rodgers madea report tothe council 
that he‘had examined and measured the entire system 
of water works and found that the ordinance had been 
complied with by the contractors in every particular. 
The city Council in session Wednesday morning 
adopted the above report of the engineer. 

Messrs, Morris R. Locke & Co.. builders of the 
Moberly, Mo.. water works, were the contractors, Mr. 
W. C. Masten being their superintendent of construc- 
tion. The new superintendent of the works is Chas. A 
Masten, of St. Charles. We extract the following notice 
from the Mexico Ledger of the 7th: 

* SPRINGFIELD, lll., Dec. 30.—An incorporated license 
was issued to-day by the Secretary of State forthe City 
Water Company, at East St. Louis; capital stock, 
$250,000; incorporators: Charlie Thaw, Frank H. Pond, 
of St. Louis, and Cornelius 8. Masten. of Moberly. 

+ “This isthe same company that put in the Mexico 
and Moberly water works. They have a contract also 
for Chillicothe. They know their business, and know- 


ing, do it well. They ricaly deserve the enviable repu- 
tation they have.” 


NEWS OF THE WEEK. 


Railroads, Bridges and Canals. 


Woolsey & Bismarck R. R.—Articles of incorpora- 
tion have been filed with the Secretary of Dak: ta I'er- 
ritory for a new railroad to be constructed from 
Woolsey, Dak., to Bismarck. This will connect the 
Milwaukee & St. Paul andthe Northern Pacificsystems., 


Milwaukee and St.Paul Extension.—Surveyors of 
the Milwaukee & St, Paul R. R. have been detailed by 
the company to select a feasible route from Bismarck, 
Dakota, to Buford, and if no unforseen obstacle pre- 
ents itself the survey will be made at an early date. 
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The Newport News and Mississippi Valley R. R. 
is the name of a new company which will be the con- 
solidation of the various roads of the Hungtington 
system east of the Mississippi. 


New Railroad.—A new railroad is proposed from 
Bay City direct to Chicago by way of Ithaca, Ionia, 
Allegan, and Benton Harbor, making the distance 
only 226 miles. The scheme is to extend ft via Cairo to 
Port Huron, which would reduce the distance from 
Cairo to Chicago to 256 miles. 


Removing Debris from the Face of a Tunnel.— 
A method has just been patented for removing the 
debris after a blast. Greased planks are laid long- 
itudinally to act as rails for a plank platform the whole 
width of the cut. This platform is pushed up to the 
face before the blast ia flred, after which the whole or a 
portion of it is drawn out with the dirt piled on it. 


The Pittsburg and Preston County Railroad Com- 
pany has been incorporated to build a railroad from 
the Pennsylvania State line in Preston county, down 
Big Sandy Creek to Clifton Mills, and from thence ina 
southeasterly direction to a point on the Baltimore & 
Ohio Ratiroad cast of the Cheat river and west of the 
Maryland State line in the county of Preston. The cap- 
ital stock is $100,000. 


The Denison and Wichita Valley Railway Com- 
pany has been incorporated; capital, $020,000. John 
Scullin, of St. Louis, and others, of Denison, are the 
incorporators. The road is to run from Denison, Tex.. 
to a point on Red River, opposite the mouth of the 
Wichita, in the Indian Territory ; also. from Denison to 
another point on Red River, west of the mouth of Choe- 
taw Boyou, all with privilege of extension through the 
Indian Territory. 


Scotland, Bismark, & Northern R. R.— The line of 
the proposed road is from Scotland in a northwesterly 
direction, through Hutchinson, Douglass and Aurora, 
forming a junction with the Chicago, Milwaukee & Bt. 
Paul R. R., at Plankington, from thence to Dunean, 
Buffalo county and bearing off in a northwesterly di- 
rection, will cross the Winnebago reservation to the 
Medicine Creek valley, and follow the valley to Hola- 
bird, and there form a junction with the Northwestera 
Railroad. 


Colorado’s Railroads.—The railway system of Col- 
orado, according to the returns of the State Census 
Commissioner, comprises 3,072.34 miles. divided among 
sixteen roads—nine broad-gauge and seven narrow- 
gauge roads The standard gauge roads have a mile- 
age of 1,320.30, end the narrow-gauge 1,754.04. The ag- 
gregate of funded debt represented by the several com- 
panies is $137,427,285, and the total interest paid since 
its accumulation is $6,552,586.69, while the total assets 
of the roads, including the cost of construction, is $376 - 
169,353.45. The average number of employes on the 
railroads of Colorado is nearly 13,000, 

The Long Island Port Scheme Again.—The survey 
for the extension of the Long Island Railroad system 
from Bridgehampton to Fort Pond Bay, a distance of 
thirty-five miles, has been completed, and a plan of 
docks to be laid out at the latter place has been made 
in anticipation of favorable action being taken by Con- 
gress on the bill recently introduced by Congressman 
Perry Belmont, intended to give American registry to 
vessels of the American Steamship Express Company. 
Shorld the bill become, Jaw, work on the extension and 
docks would at once be begun in readiness for the 
docking of ocean steamers and the carriage of pas- 
sengers by them to and from New York. 

Work Commenced.—BLoomMsFIELD, Pa., Jan. 5.—The 
first pick was struck this morning on the new railroad 
from Milton, Northumberland county, to Millville, 
Columbia county. The road is a private enterprise, 
being built principally by Milton capital. It will be 
twenty-three miles long. Surveyors are running a 
line for another road inthe same district. This rivgl 
scheme is under the direction of Rev. Dr. Walker, 
President of the Northwest Branch Railroad, who 
some years ago in connection with William Neal of 
Bloomsburg; Hon. H. W. Palmer, of Wilkesbarre: 
Colonel Jamison, of Philadelphia, and other capitalists 


secured a charter for the Bloomsburg and Sullivan 
Railroad. . 


Chesapeake & Nashville R. R.—R. L. Williams, C. 
E.. informs us that a location party is to be put in the 
field at once on the above railroad, to locate from 
Scottsville, Ky., to Glasgow, Ky., twenty-five miles. 
Glasgow has offered $50,000 and right of way. Work 
will be commenced on this section in the early spring. 
Work is being pushed between Gallatin and Scottsville : 
track will be laid by March ist. A branch is to be built 
at once from Gallatin to the Cumberland River to ob- 
tain material. Nashville bas at last given the right of 
way through the city, and her subscription to right of 
way through Davidson county, and as soon as the 5 per 
cent. of her quota of $500,000 is paid, the work between 
Gallatin and Nashville will be commenced. It is ru- 


mored that surveys will be made from Gallatin south 
to the Tennessee River. 
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Market Report of Engineering Materials. 


New York, January 14, 1886. 


Nore.—The following Market Report gives wholesale prices on 
the New York Market uniess otherwise stated. Itis intended asa 
general guide to the estimating engineer. We give it with this 
caution, that, as is well understood in business transactions, the 
amount of bill. distance from market centre and conditions of 


payment will have a material intluence on the final paying prices. 








IRON. 
STRUCTURAL LRON, 
ANZIOB. cee cece ceccre ccc cerececcns coneee 1.95 @ 2,00 
TS ict ruiee eh oin eet shditenn + pileakbee ina 2.25 @ 2.35 
Jeums and channels American....---- 3.0e, @ 
Tank.....- Sudan cesuiedieceks anit Std at @ 21¢ 
DE: cCovcchtd edness -vaen Sbaadeses Sunken 2.4¢. @ 2.5¢ 
& 2el p lates. Peele... cnd. be cctcevistovdenes 2'2c. @ 
WROUGHT-IRON Pire., Prrrspu ras. 
Butt welded, black....... «- Diseount 42% @ 45 
~ yepmeeeeetian + = 3242 @ 35 
Lap. we AME. ce cen nih eth os 60 @ 624 
Galv: mined onecees ve a 45 @ 42% 
ES BE ck a Pisce dcevecsess ” 55 
RAs, 
Steel (large lots at mill)...-......++..-5e+ 31.00 @ 35.00 
CEE PRES 6d ecce cd wwaseiccss hupb ole> oe whued 24.25 
CEA SOAR AGO . i ccs svc cccsds aesesecercseus 22.00 @ 23.00 
R R. HPLKOS..- cece ccc eee cence eeccee cece 2.250, 
KR, splice- slates... you taaeen 1.70 @ 1.74 
KR. Track Bolts Square Nats Sbecvcesce 2.75 
Barb- wire fencing, galvanized..-.--++++- 4.75 
painted...-.+-...«.- 3.75 
Corrugated 160M... .cccccscee ccocccccs se 
Nails 
Tron, POL KOM. occ cocscccseverccssveees 2.65 @ 2.75 
Steel EG. o2000sds nasgetwenwbeeee 0005 ° 2.50 
METALS, 
Coprer. 
Laks SUNOLIOF, > +>0.0ccescreceveceessses - 11.45 @ 11.70 
Other Brands........... i nkiiihtiinacedce: a ae 
LEAD. ~ 
COR BPORROREIGS oc 0cuc cc owsevessvescowases 4.65 4.67 3g 
Lem Pipe. ....cceccceccccccnccevccccocces ° 06 4 
Tin-Lined Lead PIP@...oecereccseccececs 15 
EN reer rer ry writ re TG 
Zinc, 
ee MEPTEEE TTL ee ee eee ree Or 5.15 @ 5.45 
BRICK. 
Cargoes afloat) 
Haverstraw ....+-sccceses @vevceese per M. $7.25 @ 7.50 
Wi AD). ooo wesc ce ccecccvces socsvcvcccoet 
Up-River. ...-ccccccvecssscccccvescoedesos 5 
DOTBOYS. sc ccscccccccccccee sencescesseseess 6.50 @ 7.00 
Long, JAsland Sidntsione ke path head wanes ae 
DRIE. occ rccccccccccccccccccoes 3.50 @ 4.00 
FRONTS, 
Croton, DA csnunap sex RE a enna 11.0 @ 14.00 
NEE a 0:0 cae Sebced Cd g6eb secede dieses 11.00 @ 14.00 
e ROD. bn cicnb iba sh desne beach awe 10.00 @ 13,00 
Philadelphia pressed Ldtdbec ko nsess apne 24.00 @ 25,00 
Ten & § = —§— =—=—sc._—«d Waa weerensresoceses 24.00 @ 25.00 
Baltimore me +. pelveaeue ee vs bbettes 87.00 @ 41.00 
Bult 5 ihdede ins dhe nase’ 33.00 @ 35.00 
E namele WE TEMATIAR oocnss sacrecdrsvaenc 65.00 @ 130.00 
AMOPIGAN «oo cccceccseWecdiees 85.00 @ 120.00 
hts belle wx icnikascevackes inthnicnderuseneee 24.50 @ 55.00 
CEMENT. 


The following 
furnished us direc tly by the firms dealing ‘n each brand; 
ial rates as large quantities may warrant: 

Alsen’s Portland Cement Works........ $2.54 
Barrser & MeyveRSTEIN: 


»@ $3.00 





Hanover Portvand,........+-- cneuseoenwa 2.60 @ 2.65 
BeLLont & Co.: e 
Hemmoor “Crown” brand... .....- . 2.50 
J amt 8 BRAND: 
B.& 5 2.55 @ 3.00 


Br oom. SHoop RIDG BPO. 5 (aan oe <Sccdaed 2.45 @ 2.60 
HowarkD FLEMING: 
Gibbs’ English Portl: und, 400 Ibs,..... +. 2.65 @ 
K. B. & 8. 2.75 @ 
Stettiner 
I, agerdor fer, 


German. see 





Fieve, A 1, Be izian. 
Kom: ADs see eee eset teens neers ee eneeeeeees 
Kee ne’s 8 CO OUTSe,. 

Fine.,-- 





: Superfine oseee cece 

Pini. ERSKINE W.: 

Stettin (German) Portland Cement... 
GABRIEL & SCHALL 

Vorwohler “ Lion” 
Hupson RIvER CEMENT Co. 
JOHNSON & WILSON: 

Saylor’s American Portland...........-. 215 @ 2.40 
LAWRENCE CEMENT Co.: 

Hoffman Rosendale 


Rosendale. . 1,0 


LesLey & TRINKLE, Philadelphia, Pa.: 

‘Giant’ Porth ie occ red nestnn sank s 2.290 @ 2. 
Improved * Union”... ..-.-+++ss0++eeee 1.25 @ 1.50 
DNL Ais din k's Votes bets Meds) Sukh subacseuee 1.10 @ 1.2 

Marcia & ¢ 
J. B, wie , vk Bros. Coarse... .--....-. 4.50 @ 5.00 
TS .ccccucsicessee GD ee 
af Portland,.......... 2.45 @ 2.85 
New YorK CEMENT Co.: 
mgrenan..- SO awemeneeecedeeensos occces sede 1.20 
N.Y. & RosENDALE CEMENT Co. ; 
Rosendale, “ Bridge * brand ...-........- 1.10 
SINCLAIR & Banson: 
Th i ds tanh nha. Sep netn 86 60Re -00d0kene 235 @ 2.60 
STANDARD C EME NT C 0, 
E. THIELE: 
Dpetorholll .«..5-.cconcccsccccccseecscseses 2.90 @ 3.25 


UNITED STATES CEMENT CO.: 
END Scns TN Cece w a dun okt 
Standard ........ 
Cable’s Portland.............. ainninhinwi . 


1.00 @ 1,10 
2.15 @ 


2,40 


r price current is made up entirely from quotations 
the prices 
are understood to be Wholesale in New York, subject to such spec- 


ENGINEERING NEWS AND 


Union AKRON CEMENT Co.: 





Akron “Star” brand, 
ASPHALT. 
Prices range Per tOM...-.ceccescecseccesee 15.00 @ 20 
According to quantity or brand, ma 
whether taken from vessel or store, 
LIME, 
Rockland, common per bbl..-.-----+. 1.00 
finishing 1.20 
State, COMMOR «os cvccccccccccccvsvecces .90 
MINE ow os ho Tesceccceecs 1.10 
Kingston, SOUR s «cose csccscesienceece 9% @ 1,90 
Add 25c¢. to above figures for yard rates, 


STONE, 
Cargo rates at New York, 


1.00 
U.t5 
0.30 @ 0.95 
0.75 @ 1.00 


Amherst freestone, No.1 per cub. ft. 0.95 @ 
a i No. 2 cS u.75 @ 
light drab 
in rough 


Berlin 
jerea : 
Brown stone, 


Portland, Ct. ey 1.00 @ 1.35 


Belleville, N. J. " 1.00 @ 1,35 

Granite, rough.............. eae 0.45 @ 1,25 

Common building stone per load. 2.00 @ 3.00 
Base stone, from 2% to 6 ft. lengths, per 

EE aciasecegeues 6000Upe bes see geese 0.40 @ 3.00 


SLATE, 


Purple roofing per square. 6.00 @ 7.00 


Green 6.00 @ 7.00 
Red = 15.00 
Black Penna. (at New York) “ 4.50 @ 5.00 


LUMBER. 


Prices for yard delivery in New York. 


Prine, Common box per M. 18.00 @ 20.10 
Choice " 65.00 @ 70.00 
Tally plank, 1% in.10 in. dres’d. each. 44@~ «50 
Tally boards, dressed com. : 28342 «.30 

Spruce, Boards dressed a 25 @ = ,28 
Plank, 1% in ie 28 @~ ,30 

2 in. a 38 @ 40 
es 2 in. dressed 7" 48 @~= 45 
Timber per M. 20.00 @ 22.00 

Hemuocg, Boards each. 18 @ .20 

Joist, 24s 4004 ME lhc cccewcsneasine tae 16@ 44 

OAK per, M. 55.00 @ 65.00 


35.00 @ 40.00 
25.00 @ 30,00 
28.00 @ 35.00 


CYPRESS 1, 132, 2 and 22 in 
YELLow Prine, Girders 
Dressed flooring 


SHINGLES, Extra shavec pine, 16in. “ 
“ sawed isin. * 5.75 @ 6.00 
LatuH, Cargo rate ; 225 @ 2,30 
PAINT. 
Lead, white, American dry per lb 0456 @ 06 
in oil pure’ 0642 
English, B. B. in oil 084g @ .0°8% 
Red, Anieriean 05.4 @ . 0534 
Litharge -_ .05 @ 0542 
Venetian red, American ee 01 @ 01% 
Indian red A 05 @ .10 
Vermillion, American lead = 1013 @ .12%s 
Paris green et 158 @ .20 
Umber, Amer. raw and powdered per lb. .014@_ .OLY 
Drop black, Amer...+-..-.+ os wou CaS aveka tis 07 @ .13 
FO once bo vesese'et chim haces 11 @ 13 
GREOMS MTOCH 0 oes F000 aden sdsce swe Ledvier 05 @ 2 
Oxide zine, Ame SPAM. Sale ccs chi Sail gl 03% @ .O4 
= PORE sc ckcon teedsuae cnees es, 06 G@ .O8 


Trade Notes. 


THE contract for erecting a county jailat Palatka, Fla., has been 
let to John D Fred, of Macon, Ga., at $12,640. 


THE contract for bu:lding a railroad from Jacksonville, Fla., to 
Millen, Ga., has been let to M. T. Diil. 


Mexico, Mo., must have a new bridge over the railroad. It wil 
cost $8,000. Toe C. & A. R. R. very liberally offers $2000 and fur- 
nishes the plans, etc., which are very costly. Now if the Wabash 
will give $2 000, Mexico will only have to pay $4,000 for a good iron 
brid, e.— Ledger. 


Tue Atianta Bridge & Iron Works has been chartered at Atlanta, 
Ga ,with W. R. Tuttle, of Knoxville, Tenn., president, and J. C. 
Kirkpatrick, secretary and treasurer. This isa reorganization by 
the creditors of the Atlanta Bridge Works. 


THE fo lowing is atable of average prices of No. 1 foundry in 
Ohio m: rkets, in the years quoted: 


1885. 1878. 1885. 1878. 
January -.$17.70 $20.00 August $16.50 $18 00 
February~ 1750 «61950 September . 16.50 1800 
March .. 7B 19.5 October 16.50 17.75 
April 172% «1875 November 1700 1800 
May 17530) 1800 December 1800 18.25 
June 17.2% 1775 —_—_- -——_ 
July 16.50 =17.75 Average for year 17.12), 18.41% 


These figures are valuable for preservation. 


Tar total number of pig-iron furnaces in blast on January 1, 
1886 (Iron Age figures) was 275, with a weekly capscity of 91.814 
tons, against 254 furnaces in blast on December 1, 1885, with a ca- 
pacity of 84,966 tons weekly. This is an increase of 26 furnaces in 
blast during Pecember, and an increased production amounting 
to nearly 7,000 tons weekly. S:nce October 1 there have been 2 
anthracite furnaces blown in, with a capacity of 9,500 tons weekly. 
In the same quarter 26 bituminous furnaces, with a capacity of 
nearly 11,000 tons weekly, were blown in. The increased number of 
furnaces in blast, as compared with January 1, 1885, is 59. 


Penn., Jan. 4.—There was a general resumption of 
work in the river coal mines to-day, at the reduced rate. A 
further reduction of wages is probable in the spring. Leading 
operators assert that during the four months of the strike Pitts- 
burg lost ber prestige in the lower markets, and can enly regain it 
by underbiddiag all competitors. It is estimated that the 7,000 


PIrTTsBURG, 





January 16, 1886, 


miners engaged in the strike, lost in wages nearly $2,000,0 °. 
loss to the operaters in damage to tipples, rolling stock, barges 
ete., by long idleness, cannot be estimated. 


BELOow is given the cost of atonof pigiron in the Birmingham 
(Ala ) dis rict, with the cost of each material necessary to its pro- 
duction: 


Iron ore. 2*4 tons at $1 
Coke, 14¢ tons at $2.. 





{ 
Limestone, | ton at 70c 30 
Labor and salaries................. 1.80 
A jn dewkadedutbets dbtghhty ieleos ! w 
Pins 60s dab iaces ote Rekaenshocnd peuseceeaeeebebeces Lw 
Wntels aint likscnasidinhsscoasanebiocee ‘ #1 10.03 


This estimate, which is exceedingly liberal, is made for a furnace 
having a capacity of producing 100 tons of pig-iron per day. 


TSE figures below indicate the process made in Germ ry in the 
use of iron sleepers: 











Iron Iron 
Year. Wood | To | cross | To ground 
sleepers. 1 kil. sleep: rs. 1 kil. plates 
3880-1 | 56. $06 390 | 1 01 1,418,241 | 1 083 3.298 19 
1881-2 56.691 753 1 083 2 189,36 1077 3 908.28 
1882-3 | 56 469 541 | 1.004 bs 3,281 100 | 1 085 4223500 
1883-4 56,534,668 1,04 5,440,772 1,093 4,770 10 
weauie Saabenemeceaneentcs paseee eons 


Bs will be received for building a a new court house at Calhoun, 
Ga. 


THE qty of Buffaio’s indebtedness on Jan. 1 was $8 050,735 93, and 
its resources over liabilities $1,935,134.41. The credit of the city is 
first class. Taxation to the amount of 234 per cent. on the valua- 
tion of property is believed to be excessive to sach an extent as to 
deprees the business interests of the citvand to drive away busi- 
ness and manufacturing enterprises requiring the investment of 
large capital and the employment of labor. A reduction in the 
rate is recommended. 


An English Engineering Trades’ Report. 


MATHESON & GRANT, London agents for the purchase of ma- 
chinery and engineering material, in their half-yearly report, 
dated Jan. 1, 1886, speak as follows of the prospects for 1836 from 
an English standpoint: 


Tron.—The past year has been probably the worst ever experi- 
enced as far as prices and profits are concerned, and about on¢- 
third of the furnaces of the United Kingdom are out of biast. 
Scotch iron, which recovered slightly in July. is again lower than 
in Jan. 1885, and pig-iron at Middiesboro’, which one ) ear ago was 
35s., is row below 32s.,a rate which aliows no real protit. The 
trade in rolled iron is even worse. 


STEEL.—Prices for rails have remained about £4 15s to £5 during 
the year; but the works have been only h«If employed and very 
scant profits made. SlaA@iness in ship-building has caused a fall- 
ing off in the demand, as in 1855 48 per cent. of the tonnage 
launched on the Clyde was of steel. The use of the basic process 
for makiog steel from pnosphoric ores does not seem to grow in 
England, and the output was only 145,000 tons, while in Germany 
and France 750,000 tons were so made in 1885. This is mainly due 
tothe fact that in England the purer Barrow and Spanish ores are 
cheaper than on the Continent, and Bessemer steel, either by the 
acid or basic process, as at present made, does not command the 
complete confidence of engineers for structural purposes, steel 
made, by the Siemens’ and kindred processes being preferred. 


Scrap-rRon, during the list half-year, has fluctuated little, 
being about 43s. for heavy scrap and 53s. for old iron double-hcad 
raiis f. o. b. 


TRON AND STEEL SHIPBUILDING —There is but elight recovery 
from the depres:ion of one year ago. On the Clyde the vessels 
launched in 1885 amounted to 194 000 tons; while in 1884 the output 
was 297,000 tons, and in 1883 410,000 tons. The average an ual 
tonnage launched on the Clyde alone for the 10 years ending 188), 
was 242,000 tons. On the Tyne, 103 000 tons have been launched as 
against 124,000 in 1884; on the Wear, the output in 1885 was only 
61,000 tons as against 100 000 tons in 1884, and 212,000 tons in 1883. 


BrivcE AND STRUCTURAL Iron Work —Bridge builders’ prices 
are lower than ever, and they have little work. The principal 
features in this trade are the growing use of hydraulic riveting 
and forging, the more extended use of steel and more long-span 
bridges than formerly. The mains of the Hydraulic Power Co., of 
London, now offer facilities for riveting work “ in situ.”’, with bet- 
ter results and no noise. India has called fora continual export 
of bridges, and there is a demand in Australia; * but the attempts 
to manufacture in the Colovies can only succeed under protective 
tariff or other legislative interference.” 


LOCOMOTIVES AND RAILROAD MATERIAL —Builders of lecomo- 
tives have been fairly occupied at moderate prices. The leading 
makers are reducing force and the prospect is not bright. The 
substitution of metallic sleepers for wood seems likely to be applied 
to England; corrogated steel chair s'ee,ers are supp!anting the 
cast-iron pot-sleepers in India. 


PORTLAND CEMENT trade is in a very depressed condition, fac- 
tories are working short time. 


Pusiie Works are few in England, and there are fewer Priyate 
Bills for the coming year tban usual. Foreign and Colonial works 
afford the best prospects for the engineering trades. The New 
Congo Raiiway will create a w.de field for engineers; Northern 
Burmah is also now open, and needs railways and machinery: 
and China, “ now forced to have railways as a part of ber military 
defence, will soon see the advantages of them for other purposes.” 
Brazil is straggling with the emancipation of the slaves and gen- 
eral depression; the Argextine Republic has by over-speculation 
and reckless expenditure caused acrisis and a great depreciation 
of the national currency. The Colonies and India are looked upon 
as the best and safest markets; but the English Pariiament and 
people cannot control Colomal public orks; they buy where they 
please, and ‘‘the Colonie] Governments, having borrowed money in 
England for their railways, use the proceeds in buying the m4- 
terial in the United States, or from Continental makers, instead 
of from England, where avy saving in price is apparent. 






















